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1.0 PROBLEM DEFINITION AND BACKGROUND

In response to water quality concerns and the recommendations listed in the
Remedial Action Plans for the Clinton River and St. Clair River AOCs, and the
Blue Ribbon Commission Report, Macomb County, Oakland County, and St.
Clair County have constructed a work plan to develop a comprehensive
assessment of water quality of the Lake St. Clair, St. Clair River and Clinton
River Watersheds. The current project is part of a three-year comprehensive
water quality monitoring effort to be conducted in Lake St. Clair, the Clinton River
Watershed, and the St. Clair River Watershed (Belle, Black, and Pine River
Watersheds). It incorporates the Macomb County Health Department’s ongoing

Lake St. Clair Assessment Project.

The overall goal of this sampling effort is to provide a baseline sediment quality
evaluation for the selected inland lakes located in Oakland County (Figure 1).

These four lakes are located in the headwaters of the Clinton River watershed, a
major contributor to the pollution problems that have plagued Lake St. Clair. This
effort comprises a small component of the larger Lake St. Clair Regional Water

Quality Monitoring Project.

The Clinton River watershed consists of 760 square miles of industrial, uban,
suburban and agricultural land, primarily in Oakland and Macomb Counties.
Following the completion of the Clinton River Remedial Action Plan in 1988, the
entire Clinton River watershed was included as an Area of Concern. According
to the Clinton River Watershed Remedial and Preventive Action Plan Update
(1998), the single greatest source of water quality problems in the Clinton River

watershed and Lake St. Clair is storm water runoff and its associated pollutants.
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1.1 Task Description
Sediment samples were collected in sediment deposition zones in selected

inland lakes in Oakland County (Table 1). These areas were selected based on
known outfall locations, inlet/outlet locations, and accessibility. Core samples
were collected using a Vibrocore sampler at 12 locations (3 in each lake) in
accordance with the Quality Assurance Project Plan (QAPP) and Standard

Operating Procedures (SOPs).

Table 1. Inland Lake Sampling Locations

Designation Sample ID Location Date
ILO1 LV Lakeville Lake January 22, 2004
ILO2 LO Lake Orion December 22, 2003
ILO3 LL Loon Lake December 15, 2003
ILO4 SL Sylvan Lake December 13, 2003
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20 SAMPLING METHODS

2.1 Core Sampling

Sediment samples were collected using a stainless steel Ogeechee™ Sand
Corer with two-inch plastic CAB (cellulose acetate butyrate) core liners. The
nose of the corer was slowly lowered into the water at each location and was
then pushed into the sediment bottom using the hand-held Vibracore unit. Once
the operator could no longer advance the core, the core was sealed at the top to
maximize sample recovery, and the core was retrieved. Each core liner was
capped at both ends to contain the core and eliminate contamination of the
sample. A minimum of three cores were collected from each sample location.
Based on visual estimates of the core samples, additional cores were collected
until the total volume of sediment samples was sufficient for compositing and

analysis.

Due to freezing weather, the sealed liners were taken to ECT’s storage garage in
Brighton for processing. Cores from their respective sample locations were
composited using a stainless steel bowl and a stainless steel spoon. In areas
where multiple layers of sedimentation were evident, each layer was composited
separately. The sample material was then transferred by way of the stainless
steel spoon to clean pre-labeled containers provided by the laboratory. The
containers were filled to about 90% to allow additional homogenization at the
laboratory, then placed in a cooler on ice for eventual transport to the laboratory.
For each subsequent sample, the stainless steel bowl and utensils were cleaned
and rinsed with nonionic detergent solution, deionized water, and site water prior

to sampling at the new location.

The composite samples were delivered under chain-of-custody to the laboratory
for analysis. Analysis of the sediment samples included chemical oxygen
demand (COD), total organic carbon (TOC), oil and grease (FOG-HEM), total
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petroleum hydrocarbons (TPH), total Kjeldahl nitrogen, total phosphorus,
ammonia-nitrogen, polychlorinated biphenyls (PCB), polynuclear aromatic

hydrocarbons (PAH), pesticides, and metals.

2.2 Ponar Sampling
Because of the large sediment volume required for toxicity analysis, additional

surface sediment samples were collected using a stainless steel ponar dredge.
Several ponar samples were collected from each location until a sufficient
volume was collected for subsequent analysis. Debris (such as rocks and plant
material) occasionally interfered with the operation of the ponar, either causing
the ponar to trigger early or inhibiting the device from completely closing. This is
considered normal when using a ponar. The field notes reflect the number of

times the ponar was deployed for each sample.

A subcontracted laboratory (RTI Laboratories, Inc., Livonia, Michigan) analyzed

sediment samples for the parameters listed in Table 2.

After review of the chemical analytical results, the ponar samples from two
locations on Lakeville Lake and two locations from Sylvan Lake were delivered to
ASci Corporation, Environmental Testing Laboratory (Duluth, MN) for whole
sediment toxicity analysis. The results from the other analytical parameters for

the other two lakes did not warrant performing the toxicity assays.
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Table 2. Sediment Analytical Parameters

Parameter Abbreviation Method Contamgr, Ho_Idmg
Preservation Time
Chemical Oxygen Demand COD 410.1 8-0z glass, 4°C 28 days
Total Organic Carbon TOC W;':Leg i 8-0z glass, 4°C 28 days
Oil and Grease OGR 9071 8-0z glass, 4°C 14 days
Total Petroleum TPH 418.1 8-0z glass, 4°C 28 days
Hydrocarbons
Total Kjeldahl Nitrogen as N TKN 351.2 8-0z glass, 4°C 28 days
Total Phosphorus as P PHOS T 365.2 8-0z glass, 4°C 28 days
Ammonia as N NH3 350.1 8-0z glass, 4°C 28 days
Polychlorinated biphenyls PCB 8082 4-0z glass, 4°C 14 days
Polynuclear Aromatic PAH 8270C 8-0z glass, 4°C 14 days
Hydrocarbons
.- Individual compounds 8081 4-0z glass, 4°C 14 days
Pesticides designated sep?arately ) y
Metals (arsenic, barium, 6020, 7000A, 8-0z glass, 4°C 6 months
cadmium, chromium, copper, Individual elements 6010B
iron, lead, manganese, designated separately
mercury, nickel, zinc)
E. coli ECOLI 9223 8-0z glass, Ambient| 24 hours
Hyalella 2 liter plastic
- : azteca,
Toxicity, whole sediment TOX_W Chironomus
tentans

Lake St. Clair Regional Monitoring Project
Inland Lake Sediment Report

2/3/2005




3.0 RESULTS

Laboratory results can be found in tabular form in Table 3a-d, which includes a
table of results for each lake. The laboratory analytical reports and a summary of

the results for duplicate samples are included in Appendix A.

Table 4 presents a comparison of a subset of the data to published sediment
qguality guidelines taken from three sources. For this comparison only those
results that exceeded one or more of the sediment quality guidelines are

presented.

The toxicity assay report from ASci Corporation, stated that “none of the ECT
sediments (LV-01, LV-02, SL-02, and SL-03) caused statistically significant
decreases in either organism survival or growth when compared to the West
Bearskin reference control.” The toxicity assay data are summarized in Table 5,

and the ASci report is included in Appendix B.

Notes from the field personnel have been typed and can be found in Appendix C.

Highlights of the sediment sampling results can be summarized as follows:

No PCBs were detected in any samples.

No pesticides were detected in any samples.

All three Loon Lake and two of the three Lakeville Lake sediment samples
were highly enriched in organic matter.

The results of the analysis of three duplicate sediment samples in some
cases falls outside the acceptance criteria for relative percent difference
of 20%.
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40 DISCUSSION

The results of the sediment sampling of the inland lakes were compared to both
the Environmental Protection Agency (EPA) Region 5 Resource Conservation
and Recovery Act (RCRA) Ecological Screening Levels (ESL) and consensus-
based Probable Effects Concentrations (PEC) developed by MacDonald, et al.
(2000). Figure 2 presents a summary of the sediment results and compares
them to the ESLs. Table 4 lists the highest concentrations detected for these

compounds and the location from which the sample was taken.

The EPA ESLs are conservative screening criteria. If concentrations of
constituents identified in sediments exceed these values, the constituents should
be evaluated further. Conversely, if concentrations of constituents in sediment
are below these values, then they are presumed to not present a potential
ecological risk. The PEC values, in contrast, represent an upper bound on
screening criteria. Constituent concentrations in sediment above these values
are thought to likely have an adverse effect on potential ecological receptors and
warrant further investigation. In instances where no ESL or PEC value has been
derived, an Apparent Effect Threshold (AET) value (Buchman, 1999) was used to
provide a point of comparison. The AET values were prepared specifically for
sediments of Puget Sound, Washington, and are therefore not strictly applicable

to the samples collected for this work.

The sediment results will also be compared with results reported in the 2002
Lake St. Clair Water Quality Assessment report published by the Macomb
County Health Department. This report summarizes sediment quality as
reflected in samples collected at locations within the Clinton River watershed and
in near-shore areas of Lake St. Clair.
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4.1 Lakeville Lake - I1LO1

On January 22, 2004, field crews mobilized to Lakeville Lake. Since the lake
was completely covered with ice, mobilization at this time was made possible by
employing the assistance of an airboat and operator. In order to collect samples,
an auger was used to get through the ice. The sampling procedures described

above were followed.

41.1 PAHs

In the sample from location LVO1, near the lake outlet, five PAHs were detected,
four of which (chrysene, fluoranthene, naphthalene and pyrene) were present at
concentrations above the ESLs. However, none of these were above the PEC

value.

4.1.2 Trace Metals

Several trace metals were present at elevated concentrations, particularly in the
sample from LVO02 and to a lesser extent at LV03. While the levels are elevated
and in some cases exceed the ESL, the concentrations are in many cases
comparable to the statewide default background soil values established by the
Michigan Department of Environmental Quality. While this comparison of
sediment concentrations with soils may not be strictly appropriate, it does provide

an additional frame of reference for the trace metal concentrations observed.

4.1.3 Other Parameters

With the exception of E. coli, present at very low levels, many of the other
parameters analyzed are elevated in samples LV02 and LVO03, reflecting the very
high organic matter content at these locations. The oil and grease
concentrations, as high as 620 mg/kg, may be indicative of stormwater or other
discharges and also include some naturally occurring constituents of the

sediment organic matter.
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4.1.4 Comparison with Other Sediment Assessment Results

The Macomb County Health Department prepared a comprehensive evaluation
of the water quality of the Clinton River Watershed and its potential impact on
Lake St. Clair (MCHD 2002). The PAH and oil and grease values found in
Lakeville Lake are roughly the same order of magnitude of the values found in
the Clinton River Watershed samples and near-shore samples collected from
Lake St. Clair. Arsenic values, while generally on the same order of magnitude,
were somewhat higher in Lakeville Lake than the nearshore Lake St. Clair
sediment samples or the watershed sediment samples. Other trace metals were
roughly comparable to the MCHD study results. COD, TOC, TKN and NH3 were

generally elevated in Lakeville Lake relative to the Lake St. Clair results.

42 Lake Orion—1L02
On December 22, 2003, field crews mobilized to Lake Orion. The bays and

coves of the lake were frozen and inaccessible for sampling. However, samples

were collected at the opening of the inlet cove and at the outlet.

4.2.1 PAHs

No PAHs were detected in Lake Orion samples.

4.2.2 Trace Metals

No trace metals were detected at concentrations exceeding their respective
ESLs.

4.2.3 Other Parameters
In contrast with the sediments from Lakeville Lake, Lake Orion sediments were

very low in organic matter, the nutrient parameters, and oil and grease.

4.2.4 Comparison with Other Sediment Assessment Results

The Macomb County Health Department 2002 Lake St. Clair Assessment
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identified trace levels of several pesticides, PCBs and PAHs, all of which were
absent in the Lake Orion samples. Other parameters, including trace metals,
nutrients and oil and grease, were generally lower than concentrations identified

in the Lake St. Clair Assessment.

43 Loon Lake—IL0O3
On December 15, 2003, field crews mobilized to Loon Lake. The perimeter of
the lake was frozen with approximately %2 - 2” of ice. All sample locations were

accessible with the boat.

4.3.1 PAHs
No PAHs were detected in Loon Lake sediment samples. The practical
guantitation limits were slightly elevated due to interference caused by the very

high level of organic carbon in the samples.

4.3.2 Trace Metals

In the sample from LLO1, arsenic was detected at a concentration of 14,100
pg/kg, exceeding the ESL of 9,790 pg/kg. Arsenic is well known to be present in
unusually high concentrations in soils, groundwater and parent material in
Oakland County and southeast Michigan in general, so concentrations in the
10,000-20,000 pg/kg range in uncontaminated soils are commonplace. Barium
was detected in two samples exceeding the surrogate AET value of 48,000
pug/kg. However, barium in sediments is typically in the form of barium sulfate
(barite) (Agency for Toxic Substances and Disease Registry [ATSDR] 1992).
This form is extremely insoluble and essentially nontoxic to humans (ATSDR

1992). No other trace metals were detected at concentrations above the ESL.

4.3.3 Other Parameters
As was observed in the samples from Lakeville Lake, many of the other
parameters analyzed (NH3-N, TKN, TOC, COD) are elevated in each of the Loon
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Lake samples, reflecting the very high organic matter content at these locations.
The oil and grease concentrations (hexane extractable material) were as high as
1,400 mg/kg, very likely including naturally occurring constituents of the sediment

organic matter.

4.3.4 Comparison with Other Sediment Assessment Results

The Macomb County Health Department 2002 Lake St. Clair Assessment
identified trace levels of several pesticides, PCBs and PAHSs, all of which were
absent in the Loon Lake samples. Arsenic was generally elevated in Loon Lake
relative to the Lake St. Clair Assessment results.  Other trace metal
concentrations in Loon Lake sediments were generally lower than the sediments
collected in the Lake St. Clair study. However, nutrients, TOC and COD were
generally higher in Loon Lake sediments than those collected in the Lake St.

Clair investigation.

44  Sylvan Lake —1L04
Field crews mobilized to Sylvan Lake on December 13, 2003. The lake surface
in the vicinity of the boat launch was frozen to approximately 15 feet from shore.

An alternative launch was located downstream of the lake.

4.4.1 PAHs

Ten PAHs were detected in the sample from SLO3 at concentrations exceeding
one or more of the sediment quality guidelines (Table 4). The source of these
contaminants is likely a localized release of petroleum product such as diesel
fuel, gasoline, or motor oil. Trace metals levels in the PAH-impacted sample are
relatively low, arguing against used oil (which typically contains elevated metals

levels) as a potential source.

442 Trace Metals

Several trace metals were present at elevated concentrations in the sample from
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SLO2 and to a lesser extent at SLO3. While the levels are elevated and in some
cases exceed the ESL, and PEC values, the concentrations are in many cases
comparable to the statewide default background soil values established by the
Michigan Department of Environmental Quality. While this comparison of
sediment concentrations with soils may not be strictly appropriate, it does provide

an additional frame of reference for the trace metal concentrations observed.

4.4.3 Other Parameters

Most notable among the other parameters measured is the elevated oil and
grease result (2,500 mg/kg) for the sample from SLO2. This is a contradictory
result in a sense, since it is in the sample from SLO3 that the PAHs were
detected, and thus where one might expect the oil and grease result to be high.
As was mentioned earlier, the oil and grease method will include naturally
occurring organic material, and the sample from SLO2 is higher in TOC than the
other Sylvan Lake samples. Nutrient data are roughly what would be expected

based on the TOC content of the samples.

4.4.4 Comparison with Other Sediment Assessment Results

The PAHSs identified in SLO3 are similar both in terms of constituents identified
and the levels at which they were measured to samples collected from near-
shore areas of Lake St. Clair. Trace metals in Sylvan Lake are generally lower
(with some exceptions) than samples collected during the Lake St. Clair study.
In addition, other parameters, such as nutrients, COD and oil and grease were
generally the same order of magnitude as in sediment samples from the Lake St.
Clair study.
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5.0 CONCLUSIONS

The results of this study establish a baseline for sediment quality in four
inland lakes of Oakland County.

Although samples from Lakeville Lake and Sylvan Lake contained
parameters of interest at concentrations that exceed some commonly
used sediment quality criteria, the chemical composition of sediment
samples does not reflect a serious negative impact of stormwater runoff or

any other contaminant source.

Among the four lakes, Lake Orion had the lowest overall results for nearly

every parameter.

Toxicity assay results for Lakeville Lake and Sylvan Lake samples showed

no significant decreases in either organism survival or growth.

The results are in no sense surprising in view of the land uses surrounding
these lakes and what is known about potential stormwater impacts. With
the exception of periodic or routine monitoring activities, no additional

sampling is recommended at this time.
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Lake St. Clair Regional Monitoring Project

Table 3a.

Lake Sediment Data Lakeville Lake (IL01), collected 1/22/04
Sample 1D LV0140122-601 L.V0240122-602 L.V0340122-603
Sample Location LV01 LV02 LV03
PAHs, ug/kg

Acenaphthene <320 < 780 <690
Acenaphthylene <320 <780 <690
Anthracene <320 <780 <690
Benzo(a)anthracene <320 <780 < 690
Benzo(a)pyrene <320 <780 <690
Benzo(b)fluoranthene 370 <780 <690
Benzo(g,h,))perylene <320 <780 <690
Benzo(k)fluoranthene <320 <780 <690
Chrysene 330 < 780 <690
Dibenzo(a,h)anthracene <320 <780 <690
Fluoranthene 850 <780 <690
Fluorene <320 <780 <690
Indeno(1,2,3-cd)pyrene <320 <780 <690
2-Methylnaphthalene <320 <780 <690
Naphthalene <320 <780 <690
Phenanthrene 410 < 780 <690
Pyrene 600 <780 <690
PCB, ugrkg

Aroclor 1016 <130 <310 <280
Aroclor 1221 <130 <310 <280
Aroclor 1232 <130 <310 <280
Aroclor 1242 <130 <310 <280
Aroclor 1248 <130 <310 <280
Aroclor 1254 <130 <310 <280
Aroclor 1260 <130 <310 <280
Chlorinated Pesticides, ug/kg

Aldrin <13 <31 <28
Dieldrin <13 <31 <28
Chlordane(Total) <63 <160 < 140
4,4'-DDT <13 <31 <28
4.4'-DDE <13 <31 <28
4,4-DDD <13 <31 <28
Endosulfan | <13 <31 <28
Endosulfan [1 <13 <31 <28
alpha-BHC <13 <31 <28
beta-BHC <13 <31 <28
gamma-BHC (Lindane) <13 <31 <28
delta-BHC <13 <31 <28
Endosulfan sulfate <13 <31 <28
Endrin <13 <31 <28
Endrin aldehyde <13 <31 <28
Heptachlor <13 <31 <28
Heptachlor epoxide <13 <31 <28
Methoxychlor <13 <31 <28
Toxaphene <630 < 1600 < 1400

I:Projects\Macomb Monitoring\Sediment\Final Report\data summary final_kp\Lakeville Lake



Table 3a.

Lake Sediment Data Lakeville Lake (IL01), collected 1/22/04
Sample 1D LV0140122-601 LV0240122-602 LV0(340122-603
Sample Location LV01 LV02 LV03
ICP Metals, ugrkg

Arsenic 2200 10000 9400
Barium 13000 150000 120000
Cadmium 120 880 440
Chromium 9700 12000 7200
Copper 4300 19000 9200
Lead 33000 64000 26000
Selenium <630 <1600 <1400
Silver <630 < 1600 < 1400
Zinc 25000 160000 64000
Mercury <130 <310 < 280
Total Phosphorus, mg/kg 180 750 530
COD, mg/kg 21000 330000 280000
Total Organic Carbon, TOC, % 0.6 33.1 27.6
Oil & Grease (FOG-HEM), mg/kg 620 620 140
0il & Grease (FOG), mg/kg 350 280 <2.8
Total Kjeldahl Nitrogen (TKN), mg/kg 280 7300 6900
Ammonia-Nitrogen, mg/kg 31 580 490
E. coli, CFU/g 2 3 2

Note: the relative percent difference criteria for the following constituents were exceeded:
Arsenic, Chromium, Lead, Total Phosphorus, Oil & Grease (FOG-HEM) and Ammonia-Nitrogen.

This may be due to either natural sediment heterogeneity, or field or laboratory operations. This variability
indicates that the results for these parameters may not be viewed as "precise" but rather approximate.
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Lake St. Clair Regional Monitoring Project

Table 3b.

Lake Sediment Data Lake Orion (IL02), collected 12/2/03
Sample 1D 11023122801 11023122802 11023122503
Sample Location LO01 LO02 L003
PAHs, ugrkg

Acenaphthene <290 <290 <280
Acenaphthylene <290 <290 <280
Anthracene <290 <290 <280
Benzo(a)anthracene <290 <290 <280
Benzo(a)pyrene <290 <290 <280
Benzo(b)fluoranthene <290 <290 <280
Benzo(g,h,i)perylene <290 <290 <280
Benzo(k)fluoranthene <290 <290 <280
Chrysene <290 <290 <280
Dibenzo(a,h)anthracene <290 <290 <280
Fluoranthene <290 <290 <280
Fluorene <290 <290 <280
Indeno(1,2,3-cd)pyrene <290 <290 <280
2-Methylnaphthalene <290 <290 <280
Naphthalene <290 <290 <280
Phenanthrene <290 <290 <280
Pyrene <290 <290 <280
PCB, ug/kg

Aroclor 1016 <120 <120 <110
Aroclor 1221 <120 <120 <110
Aroclor 1232 <120 <120 <110
Aroclor 1242 <120 <120 <110
Aroclor 1248 <120 <120 <110
Aroclor 1254 <120 <120 <110
Aroclor 1260 <120 <120 <110
Chlorinated Pesticides, ug/kg

Aldrin <12 <12 <11
Dieldrin <12 <12 <11
Chlordane(Total) <59 <59 <57
44'-DDT <12 <12 <11
4 4'-DDE <12 <12 <11
4,4-DDD <12 <12 <11
Endosulfan | <12 <12 <11
Endosulfan 11 <12 <12 <11
alpha-BHC <12 <12 <11
beta-BHC <12 <12 <11
gamma-BHC (Lindane) <12 <12 <11
delta-BHC <12 <12 <11
Endosulfan sulfate <12 <12 <11
Endrin <12 <12 <11
Endrin aldehyde <12 <12 <11
Heptachlor <12 <12 <11
Heptachlor epoxide <12 <12 <11
Methoxychlor <12 <12 <11
Toxaphene <590 <590 <570
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Table 3b.

Lake Sediment Data Lake Orion (IL02), collected 12/2/03
Sample ID 1L023122S01 1L023122502 10023122503
Sample Location LOO1 LO02 L003
ICP Metals, ug/kg

Arsenic 4400 3100 6100
Barium 14000 20000 24000
Cadmium 96 120 110
Chromium 2900 5800 10000
Copper 3500 5100 9400
Lead 31000 8500 9100
Selenium <590 <590 <570
Silver <590 <590 <570
Zinc 21000 19000 26000
Mercury <120 <120 <110
Total Phosphorus, mg/kg 200 180 240
COD, mg/kg 9300 16000 7500
Total Organic Carbon, TOC, % 0.3 0.7 0.3
0il & Grease (FOG-HEM), mg/kg 47 24 34
Oil & Grease (FOG), mg/kg <1.2 <1.2 <1.1
Total Kjeldahl Nitrogen (TKN), mg/kg 116 313 157
Ammonia-Nitrogen, mg/kg 12 26 14
E. coli, CFU/g na na na

Note: the relative percent difference criteria for the following constituents were exceeded:

Barium, Cadmium, Chromium, Copper, Lead, Total Phosphorus, COD, and Oil & Grease (FOG-HEM).
This may be due to either natural sediment heterogeneity, or field or laboratory operations. This variability
indicates that the results for these parameters may not be viewed as "precise" but rather approximate.
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Lake St. Clair Regional Monitoring Project

Table 3c.

Lake Sediment Data Loon L.ake (IL.03), collected 12/15/03
Sample 1D 110331215501 1L03312155802 110331215503 110331215804
Sample Location L101 LL02 LLO3 (-") LLO3 (-")
PAHs, ugrkg

Acenaphthene <740 <740 <1500 <480
Acenaphthylene < 740 <740 <1500 <480
Anthracene <740 <740 < 1500 <480
Benzo(a)anthracene <740 < 740 <1500 <480
Benzo(a)pyrene <740 <740 <1500 <480
Benzo(b)fluoranthene <740 <740 <1500 <480
Benzo(g,h,i)perylene < 740 <740 <1500 <480
Benzo(k)fluoranthene <740 <740 < 1500 <480
Chrysene <740 < 740 <1500 <480
Dibenzo(a,h)anthracene <740 <740 <1500 < 480
Fluoranthene <740 <740 <1500 <480
Fluorene <740 <740 <1500 <480
Indeno(1,2,3-cd)pyrene < 740 <740 <1500 < 480
2-Methylnaphthalene < 740 <740 < 1500 <480
Naphthalene <740 <740 <1500 <480
Phenanthrene <740 <740 <1500 <480
Pyrene <740 <740 <1500 <480
PCB, ugkg

Aroclor 1016 <150 < 150 <290 <96
Aroclor 1221 <150 <150 <290 <96
Aroclor 1232 <150 <150 <290 <96
Aroclor 1242 <150 <150 <290 <96
Aroclor 1248 <150 <150 <290 <96
Aroclor 1254 <150 <150 <290 <96
Aroclor 1260 <150 <150 <290 < 96
Chlorinated Pesticides, ng/kg

Aldrnn <15 <15 <29 <9.6
Dieldrin <15 <15 <29 <9.6
Chlordane(Total) <74 <74 <150 <48
4,4'-DDT <15 <15 <29 <9.6
4,4-DDE <15 <15 <29 <9.6
4,4'-DDD <15 <15 <29 <9.6
Endosulfan | <15 <15 <29 <9.6
Endosulfan 11 <15 <15 <29 <9.6
alpha-BHC <15 <15 <29 <9.6
beta-BHC <15 <15 <29 <9.6
gamma-BHC (Lindane) <15 <15 <29 <9.6
delta-BHC <15 <15 <29 <9.6
Endosulfan sulfate <15 <15 <29 <9.6
Endrin <15 <15 <29 <9.6
Endrin aldehyde <15 <15 <29 <9.6
Heptachlor <15 <15 <29 <9.6
Heptachlor epoxide <15 <15 <29 <9.6
Methoxychlor <15 <15 <29 <9.6
Toxaphene <740 <740 <2900 < 960
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Table 3c.

Lake Sediment Data Loon Lake (IL03), collected 12/15/03
Sample ID 1L.0331215801 110331215502 1L.0331215803 110331215804
Sample Location LLO1 LL02 LLO3(-") LLO3 (-")
ICP Metals, ug/kg

Arsenic 14100 8240 8820 1920
Barium 39400 42600 151000 156000
Cadmium 176 221 447 142
Chromium <7350 <7350 < 14700 <4810
Copper 4710 7940 12900 <1920
Lead 5000 10000 19400 <1920
Selenium < 1470 <1470 <2940 <962
Silver < 1470 < 1470 <2940 <962
Zinc 27960 32900 43500 7120
Mercury <290 <290 <590 < 190
Total Phosphorus, mg/kg 221 324 800 30.8
COD, mg/kg 32000 3060000 670000 25000
Total Organic Carbon, TOC, % 26.2 29.3 115 1.8
Oil & Grease (FOG-HEM), mg/kg 520 1400 1300 70
0il & Grease (FOG), mg/kg 20 160 230 <1.0
Total Kjeldahl Nitrogen (TKN), mg/kg 4900 7400 20000 700
Ammonia-Nitrogen, mg/kg 380 720 1400 52
E. coli, CFU/g na na na na
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Lake St. Clair Regional Monitoring Project

Table 3d.
Lake Sediment Data

Sylvan Lake (IL04), collected 12/13/03

Sample ID 1L0431213S01 1L0431213802 1.0431213503 110431213504
Sample Location SLO1 (0-16") SLO1 (16-35") SLO2 SLO3
PAHs, ug/kg

Acenaphthene <290 <370 <370 <300
Acenaphthylene <290 <370 <370 <300
Anthracene <290 <370 <370 <300
Benzo(a)anthracene <290 <370 <370 800
Benzo(a)pyrene <290 <370 <370 690
Benzo(b)fluoranthene <290 <370 <370 840
Benzo(g,h,i)perylene <290 <370 <370 630
Benzo(k)fluoranthene <290 <370 <370 770
Chrysene <290 <370 <370 1400
Dibenzo(a,h)anthracene <290 <370 <370 <300
Fluoranthene <290 <370 <370 2900
Fluorene <290 <370 <370 <300
Indeno(1,2,3-cd)pyrene <290 <370 <370 610
2-Methylnaphthalene <290 <370 <370 <300
Naphthalene <290 <370 <370 <300
Phenanthrene <290 <370 <370 910
Pyrene <290 <370 <370 2200
PCB, nug/kg

Aroclor 1016 <58 <74 <75 <61
Aroclor 1221 <58 <74 <75 <61
Aroclor 1232 <58 <74 <75 <61
Aroclor 1242 <58 <74 <75 <61
Aroclor 1248 <58 <74 <75 <61
Aroclor 1254 <58 <74 <75 <61
Aroclor 1260 <58 <74 <75 <61
Chlorinated Pesticides, 1g/kg

Aldrin <5.8 <74 <7.5 <6.1
Dieldrin <5.8 <74 <175 <6.1
Chlordane(Total) <29 <37 <37 <30
4.4'-DDT <5.8 <74 <75 <6.1
4,4'-DDE <5.8 <74 <17.5 <6.1
4.4'-DDD <5.8 <74 <7.5 <6.1
Endosulfan | <5.8 <74 <7.5 <6.1
Endosulfan 11 <5.8 <74 <7.5 <6.1
alpha-BHC <5.8 <74 <7.5 <6.1
beta-BHC <5.8 <74 <75 <6.1
gamma-BHC (Lindane) <5.8 <74 <15 <6.1
delta-BHC <5.8 <74 <7.5 <6.1
Endosulfan sulfate <5.8 <74 <7.5 <6.1
Endrin <5.8 <74 <75 <6.1
Endrin aldehyde <58 <74 <75 <6.1
Heptachlor <5.8 <74 <7.5 <6.1
Heptachlor epoxide <5.8 <74 <75 <6.1
Methoxychlor <5.8 <7.4 <7.5 <6.1
Toxaphene <290 <370 <370 <300
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Table 3d.
Lake Sediment Data

Sylvan Lake (IL04), collected 12/13/03

Sample ID 1L0431213S01 110431213502 11.0431213S03 10431213504
Sample Location SLO1 (0-16") SLO1 (16-35") SL02 SLO3
ICP Metals, ug/kg

Arsenic 1740 2650 6570 2320
Barium 23300 129000 77600 9760
Cadmium < 58.1 162 716 220
Chromium 3600 <3680 14500 7440
Copper 1630 1620 22800 9880
Lead 5170 2500 157000 39400
Selenium < 581 <735 <746 <610
Silver <581 <735 <746 <610
Zinc 12100 15900 131000 46300
Mercury <120 <150 <150 <120
Total Phosphorus, mg/kg 103 80.4 379 148
COD, mg/kg 6600 40000 65000 9700
Total Organic Carbon, TOC, % 0.3 1.5 2.6 0.6
Oil & Grease (FOG-HEM), mg/kg 400 330 2500 200
Oil & Grease (FOG), mg/kg 30 <1.0 2000 190
Total Kjeldahl Nitrogen (TKN), mg/kg 150 580 780 220
Ammonia-Nitrogen, mg/kg 18 26 59 23
E. coli, CFU/g na na na na

Note: the relative percent difference criteria for the following constituents were exceeded:
COD, Oil & Grease (FOG-HEM and FOG), TKN, Ammonia-Nitrogen.
This may be due to either natural sediment heterogeneity, or field or laboratory operations. This variability
indicates that the results for these parameters may not be viewed as "precise" but rather approximate.
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Table 4.
Sediment Constituents Compared to
Ecological Screening Levels (ESL)
and Probable Effects Concentration (PEC)

(all concentrations in pg/kg)

Sample Sample
Metals ESL PEC Concentration | ldentification
) 10,000 LV02
Arsenic 9,790 33,000 14.100 L0l
Lead 35,8001 128,000 16547600000 Ei}%zz
. 160,000 LV02
Zinc 121,000} 459,000 T31.000 ST 00
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene 108 1,050 800 SLO3
Benzo(a)pyrene 150 1,450 690 SLO3
Chrysene 166 1,290 1,400 SLO3
Fluoranthene 423 2,230 2,900 SLO3
Phenanthrene 204 1,170 910 SLO3
Pyrene 195 1,520 2,200 SLO3
*Benzo(g,h,i)perylene 170 670 630 SLO3
*Benzo(k)fluoranthene 240 1,800 770 SLO3
*Indeno(1,2,3-cd)pyrene 200 600 610 SLO3

SL = Sylvan Lake
LV = Lakeville Lake
LL=Loon Lake

EPA ESLs from USEPA Region 5 Resource Conservation and Recovery Act
Ecological Screening Levels, August 2003

PEC values taken from MacDonald, et al., 2000
* These three PAHs were detected in SLO3 (see Table 3d) but no PEC values are
available for these compounds. Apparent Effects Threshold (AET) values
(summarized in Buchman, 1999) were referenced for comparison.




Table 5

Toxicity Results for Lakeville L.ake and Sylvan Lake

Lab
Endpoint Control LV-01 LV-02 SL-02 SL-03
Hyalella azteca
Survival (%) 98 94 93 94 95
Chiroomus tentans
Survival (%) 98 89 88 99 93
C. tentans Dried
Weight (mg/org) 1.09 1.48 1.51 1.64 2.22
C. tentans AFDW
(mg/org) 0.82 1.19 1.11 1.04 1.15

AFDW = ash-free dry weight
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Report of Analytical Services

RTI Project#: 035523
Environmental Consult. & Tech. Date Reportect 12/31/03
719 Griswold .
) Date Received: 12/16/03
Suite 520 PO #
Detroit, M| 48226 '
Report Number:  03-5523-1 Fax.  313-963-1707
Project Title: 8270-PNA, 8082-PCB, Pesticides, Metals, COD, TOC, FOG, TKN, Ammonia
Project Description: 9 Sediment Smaples
Project Name/#: LSCWQM; 03
Project Remarks:
Sample Summary
Sample ID RTI Sample# Sample Matrix Date Collected
1 | 1L0431213S01 03-5523-001 Sediment 12/13/03
2 | 1L0431213S02 03-5523-002 Sediment 12/13/03
3| 1L0431213S81 03-5523-003 Sediment 12/13/03
4 | 1L0431213S03 03-5523-004 Sediment 12/13/03
5 | 1L0431213S04 03-5523-005 Sediment 12/13/03
6 | 1L0331215S01 03-5523-006 Sediment 12/15/03
7 | 1L0331215S02 03-5523-007 Sediment 12/15/03
8 | 1L0331215S03 03-5523-008 Sediment 12/15/03
9 | 1L0331215504 03-5523-009 Sediment 12/15/03
Approved by : Date:

David Vesgy, Laboratory Manager,Environmentd

The dataand information presented herein, while not guaranteed, are to the best of our knowledge accurate and true. No warranty or guarantee implied or expressed is made regarding these
analytical results, since securing and properly preserving representative samples and since sample custody chains are beyond RTI control. Theresults provided by RTI are neither
intended to suggest product merchantability, nor for usein infringement of any existing patent. RTI will not assume any liability or responsibility for any such infringement. Alteration
or reproduction other than inits entirety is not authorized by RTI Laboratories, Inc.

31628 GLENDALE LIVONIA, M1 48150 (734) 422-8000 FAX (734) 422-5342

Email: info@rtilab.com Website: rtilab.com




RESULTS OF ANALYSIS

Client: Environmental Consult. & Tech. RTI Project#: 03-5523
Project: LSCWQM, 03 Report Number:  03-5523-1 Page: Page2 of 38
Andyte Result POL Units

SampleID:  03-5523-001; 1L.0431213S01

8270 PNA Soil

Method(s): 3545, 8270 Date Analyzed:  12/30/03 Anayzed by: JG3
Acenaphthene <290 290 ua/ke
Acenaphthylene <290 290 ua/ke
Anthracene <290 290 ua/ke
Benzo(a)anthracene <290 290 ua/ke
Benzo(a)pyrene <290 290 ua/ke
Benzo(b)fluoranthene <290 290 ua/ke
Benzo(ghi)Perylene <290 290 ua/ke
Benzo(k)fluoranthene <290 290 ua/ke
Chrysene <290 290 ug/ke
Dibenzo(a,h)anthracene <290 290 ug/ke
Fluoranthene <290 290 ug/ke
Fluorene <290 290 ug/ke
Indeno(1,2,3-cd)pyrene <290 290 ug/ke
2-Methylnaphthalene <290 290 ug/ke
Naphthalene <290 290 ug/ke
Phenanthrene <290 290 ug/ke
Pyrene <290 290 ug/ke
Surrogate Recovery Data

Compound % Recovery Acceptable Limits(%o) Qualifier
2-Fluorobiphenyl (Surr) 57.0 30- 115

Nitrobenzene-d5 (surr.) 63.0 23-120

Terphenyl-d14 (surr.) 59.0 18- 137

8082 Soil PCB

Method(s): 3545, 8082 Date Analyzed:  12/29/03 Analyzed by: JG3
Aroclor 1016 <58 58 ug/ke
Aroclor 1221 <58 58 ug/ke
Aroclor 1232 <58 58 ug/ke
Aroclor 1242 <58 58 ug/ke

31628 GLENDALE LIVONIA, M1 48150 (734) 422-8000 FAX (734) 422-5342

Email: info@rtilab.com Website: rtilab.com




AT |

Client: Environmental Consult. & Tech. RTI Project#: 035523

Project: LSCWQM, 03 Report Number:  03-5523-1 Page:  Page3of 38
Anayte Result POL Units
continued from previous page...

SampleID: (03-5523-001; 1L.0431213301

Aroclor 1248 <58 58 ua/ke
Aroclor 1254 <58 58 ua/ke
Aroclor 1260 <58 58 ua/ke

Surrogate Recovery Data

Compound % Recovery Acceptable Limits(%) Qualifier
| Decachlorobiphenyl (Surr) 34 30-115

Chlorinated Pesticides

Method(s): 3545, 8081 Date Analyzed:  12/29/03 Analyzed by: JG3
Aldrin <58 5.8 ua/ke
Dieldrin <58 5.8 ua/ke
Chlordane(Total) <29 29 ug/ke
4.4-DDT <58 5.8 ugrke
4,4-DDE <58 5.8 ug/ke
4,4-DDD <58 5.8 ug/ke
Endosulfan | <58 5.8 ug/ke
Endosulfan 11 <58 5.8 ug/ke
apha-BHC <58 5.8 ug/ke
beta-BHC <58 5.8 ug/ke
gamma-BHC (Lindane) <58 5.8 ug/ke
deltaBHC <58 5.8 ug/ke
Endosulfan sulfate <58 5.8 ug/ke
Endrin <58 5.8 ug/ke
Endrin aldehyde <58 5.8 ug/ke
Heptachlor <58 5.8 ug/ke
Heptachlor epoxide <58 5.8 ug/ke
Methoxychlor <58 5.8 ug/ke
Toxaphene <290 290 ug/ke

Surrogate Recovery Data

Compound % Recovery Acceptable Limits(%) Qualifier
| Decachlorobiphenyl (Surr) 34.0 30-115

31628 GLENDALE LIVONIA, M1 48150 (734) 422-8000 FAX (734) 422-5342

Email: info@rtilab.com

Website: rtilab.com




Emiormnisl, Chemical & Motlirgical Testing m - |

Client: Environmental Consult. & Tech. RTI Project#: 035523

Project: LSCWQM, 03 Report Number:  03-5523-1 Page: Page4 of 38

Anayte Result POL Units
continued from previous page...

SampleID: (03-5523-001; 1L.0431213301

Total Metals

Method(s): 3050, 6020 Date Prepared: ~ 12/23/03 Date Analyzed:  12/23/03 Andyzedby:  AB2
Arsenic, As 1740 1160 ua/ke
Barium, Ba 23300 1160 ua/ke
Cadmium, Cd <58.1 58.1 ua/ke
Chromium, Cr 3600 2910 ua/ke
Lead, Pb 5170 1160 ua/ke
Sdenium, Se <581 581 ua/ke
Silver, Ac <581 581 ua/ke
Copper, Cu 1630 1160 ua/ke
zZinc, Zn 12100 1160 ua/ke
Phosphorus, as P 103000 1160 ug/ke

Mercury (Hg)

Method(s): 7471A Date Analyzed:  12/29/03 Anayzed by: M
|Mercury, Hg | <120 | 120 | ug/ke |

COD - sail

Method(s): 4104 Date Analyzed: 12/19/03 Analyzed by: M
|COD | 6600 | 23 | MG/KG|

Walkley-Black TOC

Method(s): WB Date Analyzed:  12/23/03 Anayzed by: M
|Carbon, Total Organic, TOC | 0.3 | 0.1 | % |

Qil & Grease (FOG-HEM)

Method(s): 3%40C, 1664-HEM Date Analyzed:  12/29/03 Anayzed by: M
|Oil/Grease | 400 |10 | mokc |

Qil & Grease (FOG)

Method(s): 3540C, 1664 Date Analyzed:  12/24/03 Anadyzed by: M
|Oil/Grease E |10 | mokc |

31628 GLENDALE

Website: rtilab.com

LIVONIA, Ml 48150 (734) 422-8000 FAX (734) 422-5342
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Client: Environmental Consult. & Tech. RTI Project#: 035523

Project: LSCWQM, 03 Report Number:  03-5523-1 Page: Page5 of 38
Andyte Result PQL Units
continued from previous page...

SampleID: 03-5523-001; 11043121301

Nitrogen-Kjeldahl

Method(s): 351.3 Date Analyzed:  12/29/03 Anayzed by: M
|Nitrogen, Total Kjeldahl (TKN) | 150 |1.2 | ma/ke |

Nitrogen-Ammonia

Method(s): 350.2 Date Analyzed:  12/29/03 Anayzed by: M
|Nitrogm,Ammonia(as N) | 18 |0.12 | ma/ke |

31628 GLENDALE LIVONIA, M1 48150 (734) 422-8000 FAX (734) 422-5342

Email: info@rtilab.com Website: rtilab.com
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Client: Environmental Consult. & Tech. RTI Project#: 035523
Project: LSCWQM, 03 Report Number:  03-5523-1 Page: Page 6 of 38

Andyte Result POL Units

SampleID: 03-5523-002; 110431213302

8270 PNA Sail

Method(s): 3545, 8270 Date Analyzed:  12/30/03 Anayzed by: JG3
Acenaphthene < 370 370 ua/ke
Acenaphthylene <370 370 ua/ke
Anthracene <370 370 ua/ke
Benzo(a)anthracene <370 370 ua/ke
Benzo(a)pyrene <370 370 ua/ke
Benzo(b)fluoranthene < 370 370 ua/ke
Benzo(ghi)Perylene <370 370 ua/ke
Benzo(k)fluoranthene <370 370 ua/ke
Chrysene < 370 370 ua/ke
Dibenzo(a,h)anthracene <370 370 ug/ke
Fluoranthene < 370 370 ug/ke
Fluorene <370 370 ug/ke
Indeno(1,2,3-cd)pyrene <370 370 ug/ke
2-Methylnaphthalene < 370 370 ug/ke
Naphthalene <370 370 ug/ke
Phenanthrene < 370 370 ug/ke
Pyrene <370 370 ug/ke
Surrogate Recovery Data

Compound % Recovery Acceptable Limits(%) Qualifier
2-Fluorobiphenyl (Surr) 70.0 30- 115

Nitrobenzene-d5 (surr.) 82.0 23-120

Terphenyl-d14 (surr.) 75.0 18- 137

8082 Soil PCB

Method(s): 3545, 8082 Date Analyzed:  12/29/03 Anayzed by: JG3
Aroclor 1016 <74 74 ug/ke
Aroclor 1221 <74 74 ug/ke
Aroclor 1232 <74 74 ug/ke
Aroclor 1242 <74 74 ug/ke
Aroclor 1248 <74 74 ug/ke
Aroclor 1254 <74 74 ug/ke

31628 GLENDALE LIVONIA, M1 48150 (734) 422-8000 FAX (734) 422-5342

Email: info@rtilab.com Website: rtilab.com




Client: Environmental Consult. & Tech. RTI Project#: 035523
Project: LSCWQM, 03 Report Number:  03-5523-1 Page:  Page7of 38
Anayte Result POL Units
continued from previous page...
SampleID: 03-5523-002; 110431213302
|Aroc| or 1260 <74 74 ua/ke |
Surrogate Recovery Data
Compound % Recovery Acceptable Limits(%) Qualifier
| Decachlorobiphenyl (Surr) 64 30-115 |
Chlorinated Pesticides
Method(s): 3545, 8081 Date Analyzed:  12/29/03 Anayzed by: JG3
Aldrin <74 7.4 ua/ke
Dieldrin <74 7.4 ua/ke
Chlordane(Total) <37 37 ua/ke
4,4-DDT <74 74 ua/ke
4,4-DDE <74 74 ug/ke
4.4-DDD <74 7.4 ugrke
Endosulfan | <74 7.4 ug/ke
Endosulfan 11 <74 7.4 ug/ke
aphaBHC <74 7.4 ug/ke
beta-BHC <74 7.4 ug/ke
gamma-BHC (Lindane) <74 7.4 ug/ke
deltaeBHC <74 7.4 ug/ke
Endosulfan sulfate <74 7.4 ug/ke
Endrin <74 7.4 ug/ke
Endrin aldehyde <74 7.4 ug/ke
Heptachlor <74 7.4 ug/ke
Heptachlor epoxide <74 7.4 ug/ke
Methoxychlor <74 7.4 ug/ke
Toxaphene < 370 370 ug/ke
Surrogate Recovery Data
Compound % Recovery Acceptable Limits(%) Qualifier
| Decachlorobiphenyl (Surr) 64.0 30- 115 |
Total Metals
Method(s): 3050, 6020 Date Prepared:  12/23/03 Date Analyzed:  12/23/03 Anayzedby:  AB2
Arsenic, As | 2650 | 1470 ug/ke

31628 GLENDALE LIVONIA, M1 48150 (734) 422-8000 FAX (734) 422-5342
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Client: Environmental Consult. & Tech. RTI Project#: 035523
Project: LSCWQM, 03 Report Number:  03-5523-1 Page: Page 8 of 38
Anayte Result POL Units
continued from previous page...
SampleID: 03-5523-002; 110431213302
Barium, Ba 129000 1470 ua/ke
Cadmium, Cd 162 73.5 ua/ke
Chromium, Cr < 3680 3680 ua/ke
Lead, Pb 2500 1470 ua/ke
Sdenium, Se <735 735 ua/ke
Silver, Ac <735 735 ua/ke
Copper, Cu 1620 1470 ua/ke
Zinc, Zn 15900 1470 ua/ke
Phosphorus, as P 80400 1470 ua/ke
Mercury (Hg)
Method(s): 7471A Date Analyzed:  12/29/03 Analyzed by: M
|Mercury, Hg | <150 | 150 | ug/ke |
COD - Sail
Method(s): 4104 Date Analyzed: 12/19/03 Analyzed by: M
|COD | 40000 | 29 | MG/KG|
Walkley-Black TOC
Method(s): WB Date Analyzed:  12/23/03 Analyzed by: M
|Carbon, Total Organic, TOC | 15 | 0.1 | % |
Qil & Grease (FOG-HEM)
Method(s): 3540C, 1664-HEM Date Analyzed:  12/29/03 Anadyzed by: M
|OiI/GreaSE | 330 | 1.0 | mag/kc |
Qil & Grease (FOG)
Method(s): 3540C, 1664 Date Analyzed:  12/24/03 Anayzed by: M
|OiI/Grease | <10 |1.0 | mg/kc |
Nitrogen-Kjeldahl
Method(s): 351.3 Date Analyzed:  12/29/03 Analyzed by: M
|Nitrogen, Total Kjeldahl (TKN) | 580 |1.5 | mag/kc |

31628 GLENDALE

LIVONIA, Ml 48150 (734) 422-8000 FAX (734) 422-5342
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Client: Environmental Consult. & Tech. RTI Project#: 035523

Project: LSCWQM, 03 Report Number:  03-5523-1 Page: Page9of 38
Anayte Result POL Units
continued from previous page...

SampleID: 03-5523-002; 110431213302

Nitrogen-Ammonia

Method(s): 350.2 Date Analyzed:  12/29/03 Anayzed by: M
| Nitrogen, Ammonia (as N) 26 0.15 ma/ke

31628 GLENDALE LIVONIA, M1 48150 (734) 422-8000 FAX (734) 422-5342
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Client: Environmental Consult. & Tech. RTI Project#: 035523
Project: LSCWQM, 03 Report Number:  03-5523-1 Page: Pagel10of 38

Andyte Result POL Units

SampleID: 03-5523-003; 11043121381

8270 PNA Sail

Method(s): 3545, 8270 Date Analyzed:  12/30/03 Anayzed by: JG3
Acenaphthene <290 290 ua/ke
Acenaphthylene <290 290 ua/ke
Anthracene <290 290 ua/ke
Benzo(a)anthracene <290 290 ua/ke
Benzo(a)pyrene <290 290 ua/ke
Benzo(b)fluoranthene <290 290 ua/ke
Benzo(ghi)Perylene <290 290 ua/ke
Benzo(k)fluoranthene <290 290 ua/ke
Chrysene <290 290 ua/ke
Dibenzo(a,h)anthracene <290 290 ug/ke
Fluoranthene <290 290 ug/ke
Fluorene <290 290 ug/ke
Indeno(1,2,3-cd)pyrene <290 290 ug/ke
2-Methylnaphthalene <290 290 ug/ke
Naphthalene <290 290 ug/ke
Phenanthrene <290 290 ug/ke
Pyrene <290 290 ug/ke
Surrogate Recovery Data

Compound % Recovery Acceptable Limits(%) Qualifier
2-Fluorobiphenyl (Surr) 73.0 30- 115

Nitrobenzene-d5 (surr.) 76.0 23-120

Terphenyl-d14 (surr.) 72.0 18- 137

8082 Soil PCB

Method(s): 3545, 8082 Date Analyzed:  12/29/03 Anayzed by: JG3
Aroclor 1016 <59 59 ug/ke
Aroclor 1221 <59 59 ug/ke
Aroclor 1232 <59 59 ug/ke
Aroclor 1242 <59 59 ug/ke
Aroclor 1248 <59 59 ug/ke
Aroclor 1254 <59 59 ug/ke

31628 GLENDALE LIVONIA, M1 48150 (734) 422-8000 FAX (734) 422-5342
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Client: Environmental Consult. & Tech. RTI Project#: 035523
Project: LSCWQM, 03 Report Number:  03-5523-1 Page: Pagellof 38
Andyte Result POL Units

continued from previous page...

SampleID: 03-5523-003; 11043121381

|Aroc| or 1260 <59 59 ua/ke |
Surrogate Recovery Data
Compound % Recovery Acceptable Limits(%) Qualifier

| Decachlorobiphenyl (Surr) 67 30-115 |

Chlorinated Pesticides

Method(s): 3545, 8081 Date Analyzed:  12/29/03 Anayzed by: JG3
Aldrin <59 5.9 ua/ke
Dieldrin <59 5.9 ua/ke
Chlordane(Total) <29 29 ua/ke
4,4-DDT <59 5.9 ua/ke
4,4-DDE <59 5.9 ug/ke
4.4-DDD <59 5.9 ugrke
Endosulfan | <59 59 ug/ke
Endosulfan 11 <59 5.9 ug/ke
aphaBHC <59 59 ug/ke
beta-BHC <59 5.9 ug/ke
gamma-BHC (Lindane) <59 59 ug/ke
deltaeBHC <59 5.9 ug/ke
Endosulfan sulfate <59 5.9 ug/ke
Endrin <59 5.9 ug/ke
Endrin aldehyde <59 5.9 ug/ke
Heptachlor <59 59 ug/ke
Heptachlor epoxide <59 5.9 ug/ke
Methoxychlor <59 59 ug/ke
Toxaphene <290 290 ug/ke

Surrogate Recovery Data
Compound % Recovery Acceptable Limits(%) Qualifier

| Decachlorobiphenyl (Surr) 67.0 30- 115 |

Total Metals

Method(s): 3050, 6020 Date Prepared:  12/23/03 Date Analyzed:  12/23/03 Anayzedby:  AB2
Arsenic, As | 2000 | 1180 ug/ke

31628 GLENDALE LIVONIA, M1 48150 (734) 422-8000 FAX (734) 422-5342
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Client: Environmental Consult. & Tech. RTI Project#: 035523
Project: LSCWQM, 03 Report Number:  03-5523-1 Page: Pagel12of 38
Anayte Result POL Units
continued from previous page...
SampleID: 03-5523-003; 11043121381
Barium, Ba 25100 1180 ua/ke
Cadmium, Cd <58.8 58.8 ua/ke
Chromium, Cr 3180 2940 ua/ke
Lead, Pb 4240 1180 ua/ke
Sdenium, Se <588 588 ua/ke
Silver, Ac < 588 588 ua/ke
Copper, Cu <1180 1180 ua/ke
Zinc, Zn 11200 1180 ua/ke
Phosphorus, as P 96100 1180 ua/ke
Mercury (Hg)
Method(s): 7471A Date Analyzed:  12/29/03 Analyzed by: M
|Mercury, Hg | <120 | 120 | ug/ke |
COD - Sail
Method(s): 4104 Date Analyzed: 12/19/03 Analyzed by: M
|COD | 9800 | 24 | MG/KG|
Walkley-Black TOC
Method(s): WB Date Analyzed:  12/23/03 Analyzed by: M
|Carbon, Total Organic, TOC | 0.3 | 0.1 | % |
Qil & Grease (FOG-HEM)
Method(s): 3540C, 1664-HEM Date Analyzed:  12/29/03 Anadyzed by: M
|OiI/GreaSE | 160 | 1.0 | mag/kc |
Qil & Grease (FOG)
Method(s): 3540C, 1664 Date Analyzed:  12/24/03 Anayzed by: M
|OiI/Grease | 15 | 1.0 | mag/kc |
Nitrogen-Kjeldahl
Method(s): 351.3 Date Analyzed:  12/29/03 Analyzed by: M
|Nitrogen, Total Kjeldahl (TKN) | 190 |1.2 | mag/kc |

31628 GLENDALE

LIVONIA, Ml 48150 (734) 422-8000 FAX (734) 422-5342
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Client: Environmental Consult. & Tech. RTI Project#: 035523

Project: LSCWQM, 03 Report Number:  03-5523-1 Page: Pagel13of 38
Anayte Result POL Units
continued from previous page...

SampleID: 03-5523-003; 11043121381

Nitrogen-Ammonia

Method(s): 350.2 Date Analyzed:  12/29/03 Anayzed by: M
| Nitrogen, Ammonia (as N) 9.8 0.12 ma/ke

31628 GLENDALE LIVONIA, M1 48150 (734) 422-8000 FAX (734) 422-5342
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Client: Environmental Consult. & Tech. RTI Project#: 035523
Project: LSCWQM, 03 Report Number:  03-5523-1 Page: Pagel4of 38

Andyte Result POL Units

SampleID: 03-5523-004; 11043121303

8270 PNA Sail

Method(s): 3545, 8270 Date Analyzed:  12/30/03 Anayzed by: JG3
Acenaphthene < 370 370 ua/ke
Acenaphthylene <370 370 ua/ke
Anthracene <370 370 ua/ke
Benzo(a)anthracene <370 370 ua/ke
Benzo(a)pyrene <370 370 ua/ke
Benzo(b)fluoranthene < 370 370 ua/ke
Benzo(ghi)Perylene <370 370 ua/ke
Benzo(k)fluoranthene <370 370 ua/ke
Chrysene < 370 370 ua/ke
Dibenzo(a,h)anthracene <370 370 ug/ke
Fluoranthene < 370 370 ug/ke
Fluorene <370 370 ug/ke
Indeno(1,2,3-cd)pyrene <370 370 ug/ke
2-Methylnaphthalene < 370 370 ug/ke
Naphthalene <370 370 ug/ke
Phenanthrene < 370 370 ug/ke
Pyrene <370 370 ug/ke
Surrogate Recovery Data

Compound % Recovery Acceptable Limits(%) Qualifier
2-Fluorobiphenyl (Surr) 68.0 30- 115

Nitrobenzene-d5 (surr.) 77.0 23-120

Terphenyl-d14 (surr.) 63.0 18- 137

8082 Soil PCB

Method(s): 3545, 8082 Date Analyzed:  12/29/03 Anayzed by: JG3
Aroclor 1016 <75 75 ug/ke
Aroclor 1221 <75 75 ug/ke
Aroclor 1232 <75 75 ug/ke
Aroclor 1242 <75 75 ug/ke
Aroclor 1248 <75 75 ug/ke
Aroclor 1254 <75 75 ug/ke

31628 GLENDALE LIVONIA, M1 48150 (734) 422-8000 FAX (734) 422-5342

Email: info@rtilab.com Website: rtilab.com
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Client: Environmental Consult. & Tech. RTI Project#: 035523
Project: LSCWQM, 03 Report Number:  03-5523-1 Page: Pagel15of 38
Andyte Result POL Units

continued from previous page...

SampleID: 03-5523-004; 11043121303

|Aroc| or 1260 <75 75 ua/ke |
Surrogate Recovery Data
Compound % Recovery Acceptable Limits(%) Qualifier

| Decachlorobiphenyl (Surr) 44 30-115 |

Chlorinated Pesticides

Method(s): 3545, 8081 Date Analyzed:  12/29/03 Anayzed by: JG3
Aldrin <75 75 ua/ke
Dieldrin <75 75 ua/ke
Chlordane(Total) <37 37 ua/ke
4,4-DDT <75 75 ua/ke
4,4-DDE <75 75 ug/ke
4.4-DDD <75 75 ugrke
Endosulfan | <75 75 ug/ke
Endosulfan 11 <75 7.5 ug/ke
aphaBHC <75 7.5 ug/ke
beta-BHC <75 75 ug/ke
gamma-BHC (Lindane) <75 75 ug/ke
deltaeBHC <75 75 ug/ke
Endosulfan sulfate <75 75 ug/ke
Endrin <75 75 ug/ke
Endrin aldehyde <75 75 ug/ke
Heptachlor <75 75 ug/ke
Heptachlor epoxide <75 75 ug/ke
Methoxychlor <75 7.5 ug/ke
Toxaphene < 370 370 ug/ke

Surrogate Recovery Data
Compound % Recovery Acceptable Limits(%) Qualifier

| Decachlorobiphenyl (Surr) 44.0 30- 115 |

Total Metals

Method(s): 3050, 6020 Date Prepared:  12/23/03 Date Analyzed:  12/23/03 Anayzedby:  AB2
Arsenic, As | 6570 | 1490 ug/ke

31628 GLENDALE LIVONIA, M1 48150 (734) 422-8000 FAX (734) 422-5342

Email: info@rtilab.com Website: rtilab.com



Ervironmental, Chemacal & Metallurgical Testing s =
P T
Client: Environmental Consult. & Tech. RTI Project#: 035523
Project: LSCWQM, 03 Report Number:  03-5523-1 Page: Page16of 38
Anayte Result POL Units
continued from previous page...
SampleID: 03-5523-004; 11043121303
Barium, Ba 77600 1490 ua/ke
Cadmium, Cd 716 74.6 ua/ke
Chromium, Cr 14500 3730 ua/ke
Lead, Pb 157000 1490 ua/ke
Sdenium, Se < 746 746 ua/ke
Silver, Ac < 746 746 ua/ke
Copper, Cu 22800 1490 ua/ke
Zinc, Zn 131000 1490 ua/ke
Phosphorus, as P 379000 1490 ua/ke
Mercury (Hg)
Method(s): 7471A Date Analyzed:  12/29/03 Analyzed by: M
|Mercury, Hg | <150 | 150 | ug/ke |
COD - Sail
Method(s): 4104 Date Analyzed: 12/19/03 Analyzed by: M
|COD | 65000 | 30 | MG/KG|
Walkley-Black TOC
Method(s): WB Date Analyzed: 12/23/03 Anadyzed by: M
|Carbon, Total Organic, TOC | 2.6 | 0.1 | % |
Qil & Grease (FOG-HEM)
Method(s): 3540C, 1664-HEM Date Analyzed:  12/29/03 Anadyzed by: M
|OiI/GreaSE | 2500 | 1.0 | mag/kc |
Qil & Grease (FOG)
Method(s): 3540C, 1664 Date Analyzed:  12/24/03 Analyzed by: SM
|OiI/Grease | 2000 | 1.0 | mag/kc |
Nitrogen-Kjeldahl
Method(s): 351.3 Date Analyzed:  12/29/03 Analyzed by: M
|Nitrogen, Total Kjeldahl (TKN) | 780 |1.5 | mag/kc |

31628 GLENDALE LIVONIA, M1 48150 (734) 422-8000 FAX (734) 422-5342

Email: info@rtilab.com Website: rtilab.com
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Client: Environmental Consult. & Tech. RTI Project#: 035523

Project: LSCWQM, 03 Report Number:  03-5523-1 Page: Pagel7of 38
Anayte Result POL Units
continued from previous page...

SampleID: 03-5523-004; 11043121303

Nitrogen-Ammonia

Method(s): 350.2 Date Analyzed:  12/29/03 Anayzed by: M
| Nitrogen, Ammonia (as N) 59 0.15 ma/ke

31628 GLENDALE LIVONIA, M1 48150 (734) 422-8000 FAX (734) 422-5342
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Client: Environmental Consult. & Tech. RTI Project#: 035523
Project: LSCWQM, 03 Report Number:  03-5523-1 Page: Page18of 38

Andyte Result POL Units

SampleID:  03-5523-005; 11043121334

8270 PNA Sail

Method(s): 3545, 8270 Date Analyzed:  12/30/03 Anayzed by: JG3
Acenaphthene < 300 300 ua/ke
Acenaphthylene <300 300 ua/ke
Anthracene <300 300 ua/ke
Benzo(a)anthracene 800 300 ua/ke
Benzo(a)pyrene 690 300 ua/ke
Benzo(b)fluoranthene 840 300 ua/ke
Benzo(ghi)Perylene 630 300 ua/ke
Benzo(k)fluoranthene 770 300 ua/ke
Chrysene 1400 300 ua/ke
Dibenzo(a,h)anthracene <300 300 ug/ke
Fluoranthene 2900 300 ug/ke
Fluorene <300 300 ug/ke
Indeno(1,2,3-cd)pyrene 610 300 ug/ke
2-Methylnaphthalene <300 300 ug/ke
Naphthalene <300 300 ug/ke
Phenanthrene 910 300 ug/ke
Pyrene 2200 300 ug/ke
Surrogate Recovery Data

Compound % Recovery Acceptable Limits(%) Qualifier
2-Fluorobiphenyl (Surr) 55.0 30- 115

Nitrobenzene-d5 (surr.) 56.0 23-120

Terphenyl-d14 (surr.) 73.0 18- 137

8082 Soil PCB

Method(s): 3545, 8082 Date Analyzed:  12/29/03 Anayzed by: JG3
Aroclor 1016 <61 61 ug/ke
Aroclor 1221 <61 61 ug/ke
Aroclor 1232 <61 61 ug/ke
Aroclor 1242 <61 61 ug/ke
Aroclor 1248 <61 61 ug/ke
Aroclor 1254 <61 61 ug/ke

31628 GLENDALE LIVONIA, M1 48150 (734) 422-8000 FAX (734) 422-5342
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Andyte Result POL Units

continued from previous page...

SampleID:  03-5523-005; 11043121334

|Aroc| or 1260 <61 61 ua/ke |
Surrogate Recovery Data
Compound % Recovery Acceptable Limits(%) Qualifier

| Decachlorobiphenyl (Surr) 67 30-115 |

Chlorinated Pesticides

Method(s): 3545, 8081 Date Analyzed:  12/29/03 Anayzed by: JG3
Aldrin <6.1 6.1 ua/ke
Dieldrin <6.1 6.1 ua/ke
Chlordane(Total) <30 30 ua/ke
4,4-DDT <6.1 6.1 ua/ke
4,4-DDE <6.1 6.1 ug/ke
4.4-DDD <6.1 6.1 ugrke
Endosulfan | <6.1 6.1 ug/ke
Endosulfan 11 <6.1 6.1 ug/ke
aphaBHC <6.1 6.1 ug/ke
beta-BHC <6.1 6.1 ug/ke
gamma-BHC (Lindane) <6.1 6.1 ug/ke
deltaeBHC <6.1 6.1 ug/ke
Endosulfan sulfate <6.1 6.1 ug/ke
Endrin <6.1 6.1 ug/ke
Endrin aldehyde <6.1 6.1 ug/ke
Heptachlor <6.1 6.1 ug/ke
Heptachlor epoxide <6.1 6.1 ug/ke
Methoxychlor <6.1 6.1 ug/ke
Toxaphene <300 300 ug/ke

Surrogate Recovery Data
Compound % Recovery Acceptable Limits(%) Qualifier

| Decachlorobiphenyl (Surr) 67.0 30- 115 |

Total Metals

Method(s): 3050, 6020 Date Prepared:  12/23/03 Date Analyzed:  12/23/03 Anayzedby:  AB2
Arsenic, As | 2320 | 1220 ug/ke

31628 GLENDALE LIVONIA, M1 48150 (734) 422-8000 FAX (734) 422-5342
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Client: Environmental Consult. & Tech. RTI Project#: 035523
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Anayte Result POL Units
continued from previous page...
SampleID:  03-5523-005; 11043121334
Barium, Ba 9760 1220 ua/ke
Cadmium, Cd 220 61.0 ua/ke
Chromium, Cr 7440 3050 ua/ke
Lead, Pb 39400 1220 ua/ke
Sdenium, Se <610 610 ua/ke
Silver, Ac <610 610 ua/ke
Copper, Cu 9880 1220 ua/ke
Zinc, Zn 46300 1220 ua/ke
Phosphorus, as P 148000 1220 ua/ke
Mercury (Hg)
Method(s): 7471A Date Analyzed:  12/29/03 Analyzed by: M
|Mercury, Hg | <120 | 120 | ug/ke |
COD - Sail
Method(s): 4104 Date Analyzed: 12/19/03 Analyzed by: M
|COD | 9700 | 24 | MG/KG|
Walkley-Black TOC
Method(s): WB Date Analyzed: 12/23/03 Anadyzed by: M
|Carbon, Total Organic, TOC | 0.6 | 0.1 | % |
Qil & Grease (FOG-HEM)
Method(s): 3540C, 1664-HEM Date Analyzed:  12/29/03 Anadyzed by: M
|OiI/GreaSE | 200 | 1.0 | mag/kc |
Qil & Grease (FOG)
Method(s): 3540C, 1664 Date Analyzed:  12/24/03 Anayzed by: M
|OiI/Grease | 190 | 1.0 | mag/kc |
Nitrogen-Kjeldahl
Method(s): 351.3 Date Analyzed:  12/29/03 Analyzed by: M
|Nitrogen, Total Kjeldahl (TKN) | 220 |1.2 | mag/kc |

31628 GLENDALE

LIVONIA, Ml 48150 (734) 422-8000 FAX (734) 422-5342
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Client: Environmental Consult. & Tech. RTI Project#: 035523
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Anayte Result POL Units
continued from previous page...

SampleID:  03-5523-005; 11043121334

Nitrogen-Ammonia

Method(s): 350.2 Date Analyzed:  12/29/03 Anayzed by: M
| Nitrogen, Ammonia (as N) 23 0.12 ma/ke

31628 GLENDALE LIVONIA, M1 48150 (734) 422-8000 FAX (734) 422-5342

Email: info@rtilab.com Website: rtilab.com



AR AT |

Client: Environmental Consult. & Tech. RTI Project#: 035523
Project: LSCWQM, 03 Report Number:  03-5523-1 Page: Page22of 38

Andyte Result POL Units

SampleID:  03-5523-006; 110331215301

8270 PNA Sail

Method(s): 3545, 8270 Date Analyzed:  12/30/03 Anayzed by: JG3
Acenaphthene < 740 740 ua/ke
Acenaphthylene <740 740 ua/ke
Anthracene <740 740 ua/ke
Benzo(a)anthracene <740 740 ua/ke
Benzo(a)pyrene < 740 740 ua/ke
Benzo(b)fluoranthene < 740 740 ua/ke
Benzo(ghi)Perylene <740 740 ua/ke
Benzo(k)fluoranthene <740 740 ua/ke
Chrysene < 740 740 ua/ke
Dibenzo(a,h)anthracene <740 740 ug/ke
Fluoranthene <740 740 ug/ke
Fluorene <740 740 ug/ke
Indeno(1,2,3-cd)pyrene <740 740 ug/ke
2-Methylnaphthalene <740 740 ug/ke
Naphthalene <740 740 ug/ke
Phenanthrene <740 740 ug/ke
Pyrene <740 740 ug/ke
Surrogate Recovery Data

Compound % Recovery Acceptable Limits(%) Qualifier
2-Fluorobiphenyl (Surr) 69.0 30- 115

Nitrobenzene-d5 (surr.) 77.0 23-120

Terphenyl-d14 (surr.) 83.0 18- 137

8082 Soil PCB

Method(s): 3545, 8082 Date Analyzed:  12/29/03 Anayzed by: JG3
Aroclor 1016 <150 150 ug/ke
Aroclor 1221 <150 150 ug/ke
Aroclor 1232 <150 150 ug/ke
Aroclor 1242 <150 150 ug/ke
Aroclor 1248 <150 150 ug/ke
Aroclor 1254 <150 150 ug/ke

31628 GLENDALE LIVONIA, M1 48150 (734) 422-8000 FAX (734) 422-5342

Email: info@rtilab.com Website: rtilab.com




AR AT |

Client: Environmental Consult. & Tech. RTI Project#: 035523
Project: LSCWQM, 03 Report Number:  03-5523-1 Page: Page23of 38
Andyte Result POL Units

continued from previous page...

SampleID:  03-5523-006; 110331215301

|Aroc| or 1260 <150 150 ua/ke |
Surrogate Recovery Data
Compound % Recovery Acceptable Limits(%) Qualifier

| Decachlorobiphenyl (Surr) 62 30-115 |

Chlorinated Pesticides

Method(s): 3545, 8081 Date Analyzed:  12/29/03 Anayzed by: JG3
Aldrin <15 15 ua/ke
Dieldrin <15 15 ua/ke
Chlordane(Total) <74 74 ua/ke
4,4-DDT <15 15 ua/ke
4,4-DDE <15 15 uglke
4.4-DDD <15 15 ugrke
Endosulfan | <15 15 ug/ke
Endosulfan 11 <15 15 ug/ke
aphaBHC <15 15 ug/ke
beta-BHC <15 15 ug/ke
gamma-BHC (Lindane) <15 15 ug/ke
deltaeBHC <15 15 ug/ke
Endosulfan sulfate <15 15 ug/ke
Endrin <15 15 ug/ke
Endrin aldehyde <15 15 ug/ke
Heptachlor <15 15 ug/ke
Heptachlor epoxide <15 15 ug/ke
Methoxychlor <15 15 ug/ke
Toxaphene <740 740 ug/ke

Surrogate Recovery Data
Compound % Recovery Acceptable Limits(%) Qualifier

| Decachlorobiphenyl (Surr) 62.0 30- 115 |

Total Metals

Method(s): 3050, 6020 Date Prepared:  12/23/03 Date Analyzed:  12/23/03 Anayzedby:  AB2
Arsenic, As | 14100 | 2940 ug/ke

31628 GLENDALE LIVONIA, M1 48150 (734) 422-8000 FAX (734) 422-5342

Email: info@rtilab.com Website: rtilab.com



Ervironmental, Chemacal & Metallurgical Testing s =
- e W
Client: Environmental Consult. & Tech. RTI Project#: 035523
Project: LSCWQM, 03 Report Number:  03-5523-1 Page: Page24of 38
Anayte Result POL Units
continued from previous page...
SampleID:  03-5523-006; 110331215301
Barium, Ba 39400 2940 ua/ke
Cadmium, Cd 176 147 ua/ke
Chromium, Cr < 7350 7350 ua/ke
Lead, Pb 5000 2940 ua/ke
Sdenium, Se < 1470 1470 ua/ke
Silver, Ac < 1470 1470 ua/ke
Copper, Cu 4710 2940 ua/ke
Zinc, Zn 27900 2940 ua/ke
Phosphorus, as P 221000 2940 ua/ke
Mercury (Hg)
Method(s): 7471A Date Analyzed:  12/29/03 Analyzed by: M
|Mercury, Hg | <290 |29O | ug/ke |
COD - Sail
Method(s): 4104 Date Analyzed: 12/19/03 Analyzed by: M
|COD | 32000 | 59 | MG/KG|
Walkley-Black TOC
Method(s): WB Date Analyzed:  12/23/03 Analyzed by: M
|Carbon, Total Organic, TOC | 26.2 | 0.3 | % |
Qil & Grease (FOG-HEM)
Method(s): 3540C, 1664-HEM Date Analyzed:  12/29/03 Anadyzed by: M
|OiI/GreaSE | 520 | 1.0 | mag/kc |
Qil & Grease (FOG)
Method(s): 3540C, 1664 Date Analyzed:  12/24/03 Anayzed by: M
|OiI/Grease | 20 | 1.0 | mag/kc |
Nitrogen-Kjeldahl
Method(s): 351.3 Date Analyzed:  12/29/03 Analyzed by: M
|Nitrogen, Total Kjeldahl (TKN) | 4900 |2.9 | mag/kc |

31628 GLENDALE

LIVONIA, Ml 48150 (734) 422-8000 FAX (734) 422-5342

Email: info@rtilab.com

Website: rtilab.com
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Client: Environmental Consult. & Tech. RTI Project#: 035523

Project: LSCWQM, 03 Report Number:  03-5523-1 Page: Page25of 38
Anayte Result POL Units
continued from previous page...

SampleID:  03-5523-006; 110331215301

Nitrogen-Ammonia

Method(s): 350.2 Date Analyzed:  12/29/03 Anayzed by: M
| Nitrogen, Ammonia (as N) 380 0.29 ma/ke

31628 GLENDALE LIVONIA, M1 48150 (734) 422-8000 FAX (734) 422-5342

Email: info@rtilab.com Website: rtilab.com



AR AT |

Client: Environmental Consult. & Tech. RTI Project#: 035523
Project: LSCWQM, 03 Report Number:  03-5523-1 Page: Page26 of 38

Andyte Result POL Units

SampleID: 03-5523-007; 110331215302

8270 PNA Sail

Method(s): 3545, 8270 Date Analyzed:  12/30/03 Anayzed by: JG3
Acenaphthene < 740 740 ua/ke
Acenaphthylene <740 740 ua/ke
Anthracene <740 740 ua/ke
Benzo(a)anthracene <740 740 ua/ke
Benzo(a)pyrene < 740 740 ua/ke
Benzo(b)fluoranthene < 740 740 ua/ke
Benzo(ghi)Perylene <740 740 ua/ke
Benzo(k)fluoranthene <740 740 ua/ke
Chrysene < 740 740 ua/ke
Dibenzo(a,h)anthracene <740 740 ug/ke
Fluoranthene <740 740 ug/ke
Fluorene <740 740 ug/ke
Indeno(1,2,3-cd)pyrene <740 740 ug/ke
2-Methylnaphthalene <740 740 ug/ke
Naphthalene <740 740 ug/ke
Phenanthrene <740 740 ug/ke
Pyrene <740 740 ug/ke
Surrogate Recovery Data

Compound % Recovery Acceptable Limits(%) Qualifier
2-Fluorobiphenyl (Surr) 53.0 30- 115

Nitrobenzene-d5 (surr.) 56.0 23-120

Terphenyl-d14 (surr.) 52.0 18- 137

8082 Soil PCB

Method(s): 3545, 8082 Date Analyzed:  12/29/03 Anayzed by: JG3
Aroclor 1016 <150 150 ug/ke
Aroclor 1221 <150 150 ug/ke
Aroclor 1232 <150 150 ug/ke
Aroclor 1242 <150 150 ug/ke
Aroclor 1248 <150 150 ug/ke
Aroclor 1254 <150 150 ug/ke

31628 GLENDALE LIVONIA, M1 48150 (734) 422-8000 FAX (734) 422-5342

Email: info@rtilab.com Website: rtilab.com
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Client: Environmental Consult. & Tech. RTI Project#: 035523
Project: LSCWQM, 03 Report Number:  03-5523-1 Page: Page27of 38
Andyte Result POL Units

continued from previous page...

SampleID: 03-5523-007; 110331215302

|Aroc| or 1260 <150 150 ua/ke |
Surrogate Recovery Data
Compound % Recovery Acceptable Limits(%) Qualifier

| Decachlorobiphenyl (Surr) 55 30-115 |

Chlorinated Pesticides

Method(s): 3545, 8081 Date Analyzed:  12/29/03 Anayzed by: JG3
Aldrin <15 15 ua/ke
Dieldrin <15 15 ua/ke
Chlordane(Total) <74 74 ua/ke
4,4-DDT <15 15 ua/ke
4,4-DDE <15 15 uglke
4.4-DDD <15 15 ugrke
Endosulfan | <15 15 ug/ke
Endosulfan 11 <15 15 ug/ke
aphaBHC <15 15 ug/ke
beta-BHC <15 15 ug/ke
gamma-BHC (Lindane) <15 15 ug/ke
deltaeBHC <15 15 ug/ke
Endosulfan sulfate <15 15 ug/ke
Endrin <15 15 ug/ke
Endrin aldehyde <15 15 ug/ke
Heptachlor <15 15 ug/ke
Heptachlor epoxide <15 15 ug/ke
Methoxychlor <15 15 ug/ke
Toxaphene <740 740 ug/ke

Surrogate Recovery Data
Compound % Recovery Acceptable Limits(%) Qualifier

| Decachlorobiphenyl (Surr) 55.0 30- 115 |

Total Metals

Method(s): 3050, 6020 Date Prepared:  12/23/03 Date Analyzed:  12/23/03 Anayzedby:  AB2
Arsenic, As | 8240 | 2940 ug/ke

31628 GLENDALE LIVONIA, M1 48150 (734) 422-8000 FAX (734) 422-5342

Email: info@rtilab.com Website: rtilab.com
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Client: Environmental Consult. & Tech. RTI Project#: 035523
Project: LSCWQM, 03 Report Number:  03-5523-1 Page: Page28of 38
Anayte Result POL Units
continued from previous page...

SampleID:  (03-5523-007; 1L.0331215502

Barium, Ba 42600 2940 ua/ke
Cadmium, Cd 221 147 ua/ke
Chromium, Cr < 7350 7350 ua/ke
Lead, Pb 10000 2940 ua/ke
Sdenium, Se < 1470 1470 ua/ke
Silver, Ac < 1470 1470 ua/ke
Copper, Cu 7940 2940 ua/ke
Zinc, Zn 32900 2940 ua/ke
Phosphorus, as P 324000 2940 ua/ke

Mercury (Hg)

Method(s): 7471A Date Analyzed:  12/29/03 Analyzed by: M
|Mercury, Hg | <290 |29O | ug/ke |

COD - sail

Method(s): 4104 Date Analyzed: 12/19/03 Analyzed by: M
|cop | 300000 |50 | Mok

Walkley-Black TOC

Method(s): WB Date Analyzed: 12/23/03 Anadyzed by: M
|Carbon, Total Organic, TOC | 29.3 | 0.3 | % |

Oil & Grease (FOG-HEM)

Method(s): 3540C, 1664-HEM Date Analyzed:  12/29/03 Analyzed by: M
|OiI/GreaSE | 1400 | 1.0 | mag/kc |

Qil & Grease (FOG)

Method(s): 3540C, 1664 Date Analyzed:  12/24/03 Analyzed by: M
|OiI/Grease | 160 | 1.0 | mag/kc |

Nitrogen-Kjeldahl

Method(s): 3513 Date Analyzed:  12/29/03 Anayzed by: M
|Nitrogen, Total Kjeldahl (TKN) | 7400 |2.9 | mag/kc |

31628 GLENDALE LIVONIA, M1 48150 (734) 422-8000 FAX (734) 422-5342

Email: info@rtilab.com Website: rtilab.com
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Client: Environmental Consult. & Tech. RTI Project#: 035523

Project: LSCWQM, 03 Report Number:  03-5523-1 Page: Page29of 38
Anayte Result POL Units
continued from previous page...

SampleID: 03-5523-007; 110331215302

Nitrogen-Ammonia

Method(s): 350.2 Date Analyzed:  12/29/03 Anayzed by: M
| Nitrogen, Ammonia (as N) 720 0.29 ma/ke

31628 GLENDALE LIVONIA, M1 48150 (734) 422-8000 FAX (734) 422-5342

Email: info@rtilab.com Website: rtilab.com
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Client: Environmental Consult. & Tech. RTI Project#: 035523
Project:  LSCWQM, 03 Report Number: 0355231 Pege:  Pege30of 38

Andyte Result POL Units

SampleID: 03-5523-008; 110331215303

8270 PNA Sail

Method(s): 3545, 8270 Date Analyzed:  12/30/03 Anayzed by: JG3
Acenaphthene < 1500 1500 ua/ke
Acenaphthylene < 1500 1500 ua/ke
Anthracene < 1500 1500 ua/ke
Benzo(a)anthracene < 1500 1500 ua/ke
Benzo(a)pyrene < 1500 1500 ua/ke
Benzo(b)fluoranthene < 1500 1500 ua/ke
Benzo(ghi)Perylene < 1500 1500 ua/ke
Benzo(k)fluoranthene < 1500 1500 ua/ke
Chrysene < 1500 1500 ua/ke
Dibenzo(a,h)anthracene <1500 1500 ug/ke
Fluoranthene < 1500 1500 ug/ke
Fluorene <1500 1500 ug/ke
Indeno(1,2,3-cd)pyrene <1500 1500 ug/ke
2-Methylnaphthalene < 1500 1500 ug/ke
Naphthalene <1500 1500 ug/ke
Phenanthrene < 1500 1500 ug/ke
Pyrene <1500 1500 ug/ke
Surrogate Recovery Data

Compound % Recovery Acceptable Limits(%) Qualifier
2-Fluorobiphenyl (Surr) 55.0 30- 115

Nitrobenzene-d5 (surr.) 61.0 23-120

Terphenyl-d14 (surr.) 62.0 18- 137

8082 Soil PCB

Method(s): 3545, 8082 Date Analyzed:  12/29/03 Anayzed by: JG3
Aroclor 1016 <290 290 ug/ke
Aroclor 1221 <290 290 ug/ke
Aroclor 1232 <290 290 ug/ke
Aroclor 1242 <290 290 ug/ke
Aroclor 1248 <290 290 ug/ke
Aroclor 1254 <290 290 ug/ke

31628 GLENDALE LIVONIA, M1 48150 (734) 422-8000 FAX (734) 422-5342

Email: info@rtilab.com Website: rtilab.com
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Client: Environmental Consult. & Tech. RTI Project#: 035523
Project: LSCWQM, 03 Report Number:  03-5523-1 Page: Page3lof 38
Anayte Result POL Units
continued from previous page...
SampleID: 03-5523-008; 110331215303
|Aroc| or 1260 <290 290 ua/ke |
Surrogate Recovery Data
Compound % Recovery Acceptable Limits(%) Qualifier
| Decachlorobiphenyl (Surr) 81 30-115 |
Chlorinated Pesticides
Method(s): 3545, 8081 Date Analyzed:  12/29/03 Anayzed by: JG3
Aldrin <29 29 ua/ke
Dieldrin <29 29 ua/ke
Chlordane(Total) < 150 150 ua/ke
4,4-DDT <29 29 ua/ke
4,4-DDE <29 29 uglke
4.4-DDD <29 29 ugrke
Endosulfan | <29 29 ug/ke
Endosulfan 11 <29 29 ug/ke
aphaBHC <29 29 ug/ke
beta-BHC <29 29 ug/ke
gamma-BHC (Lindane) <29 29 ug/ke
deltaeBHC <29 29 ug/ke
Endosulfan sulfate <29 29 ug/ke
Endrin <29 29 ug/ke
Endrin aldehyde <29 29 ug/ke
Heptachlor <29 29 ug/ke
Heptachlor epoxide <29 29 ug/ke
Methoxychlor <29 29 ug/ke
Toxaphene < 2900 2900 ug/ke
Surrogate Recovery Data
Compound % Recovery Acceptable Limits(%) Qualifier
| Decachlorobiphenyl (Surr) 81.0 30- 115 |
Total Metals
Method(s): 3050, 6020 Date Prepared:  12/23/03 Date Analyzed:  12/23/03 Anayzedby:  AB2
Arsenic, As | 8820 | 5880 ug/ke

31628 GLENDALE LIVONIA, M1 48150 (734) 422-8000 FAX (734) 422-5342

Email: info@rtilab.com

Website: rtilab.com
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Client: Environmental Consult. & Tech. RTI Project#: 035523
Project: LSCWQM, 03 Report Number:  03-5523-1 Page: Page32of 38
Anayte Result POL Units
continued from previous page...

SampleID: 03-5523-008; 110331215303

Barium, Ba 151000 5880 ua/ke
Cadmium, Cd 447 294 ua/ke
Chromium, Cr < 14700 14700 ua/ke
Lead, Pb 19400 5880 ua/ke
Sdlenium, Se <2940 2940 ua/ke
Silver, Ac < 2940 2940 ua/ke
Copper, Cu 12900 5880 ua/ke
Zinc, Zn 43500 5880 ua/ke
Phosphorus, as P 800000 5880 ua/ke

Mercury (Hg)

Method(s): 7471A Date Analyzed:  12/29/03 Analyzed by: M
|Mercury, Hg | <590 |59O | ug/ke |

COD - sail

Method(s): 4104 Date Analyzed: 12/19/03 Analyzed by: M
|cop | 670000 | 118 | Mok

Walkley-Black TOC

Method(s): WB Date Analyzed: 12/23/03 Anadyzed by: M
|Carbon, Total Organic, TOC | 115 | 0.6 | % |

Oil & Grease (FOG-HEM)

Method(s): 3540C, 1664-HEM Date Analyzed:  12/29/03 Analyzed by: M
|OiI/GreaSE | 1300 | 1.0 | mag/kc |

Qil & Grease (FOG)

Method(s): 3540C, 1664 Date Analyzed:  12/24/03 Analyzed by: M
|OiI/Grease | 230 | 1.0 | mag/kc |

Nitrogen-Kjeldahl

Method(s): 3513 Date Analyzed:  12/29/03 Anayzed by: M
|Nitrogen, Total Kjeldahl (TKN) | 20000 |5.9 | mag/kc |

31628 GLENDALE LIVONIA, M1 48150 (734) 422-8000 FAX (734) 422-5342

Email: info@rtilab.com Website: rtilab.com
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Client: Environmental Consult. & Tech. RTI Project#: 035523

Project:  LSCWQM, 03 Report Number: 0355231 Pege:  Pege33of 38
Anayte Result POL Units
continued from previous page...

SampleID: 03-5523-008; 110331215303

Nitrogen-Ammonia

Method(s): 350.2 Date Analyzed:  12/29/03 Anayzed by: M
| Nitrogen, Ammonia (as N) 1400 0.59 ma/ke

31628 GLENDALE LIVONIA, M1 48150 (734) 422-8000 FAX (734) 422-5342

Email: info@rtilab.com Website: rtilab.com
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Client: Environmental Consult. & Tech. RTI Project#: 035523
Project:  LSCWQM, 03 Report Number: 0355231 Pege:  Pege34of 38

Andyte Result POL Units

SampleID:  03-5523-009; 11033121554

8270 PNA Sail

Method(s): 3545, 8270 Date Analyzed:  12/30/03 Anayzed by: JG3
Acenaphthene < 480 480 ua/ke
Acenaphthylene <480 480 ua/ke
Anthracene <480 480 ua/ke
Benzo(a)anthracene <480 480 ua/ke
Benzo(a)pyrene < 480 480 ua/ke
Benzo(b)fluoranthene < 480 480 ua/ke
Benzo(ghi)Perylene <480 480 ua/ke
Benzo(k)fluoranthene <480 480 ua/ke
Chrysene < 480 480 ua/ke
Dibenzo(a,h)anthracene <480 480 ug/ke
Fluoranthene <480 480 ug/ke
Fluorene <480 480 ug/ke
Indeno(1,2,3-cd)pyrene <480 480 ug/ke
2-Methylnaphthalene <480 480 ug/ke
Naphthalene <480 480 ug/ke
Phenanthrene <480 480 ug/ke
Pyrene <480 480 ug/ke
Surrogate Recovery Data

Compound % Recovery Acceptable Limits(%) Qualifier
2-Fluorobiphenyl (Surr) 43.0 30- 115

Nitrobenzene-d5 (surr.) 50.0 23-120

Terphenyl-d14 (surr.) 47.0 18- 137

8082 Soil PCB

Method(s): 3545, 8082 Date Analyzed:  12/29/03 Anayzed by: JG3
Aroclor 1016 <96 96 ug/ke
Aroclor 1221 <96 96 ug/ke
Aroclor 1232 <96 96 ug/ke
Aroclor 1242 <96 96 ug/ke
Aroclor 1248 <96 96 ug/ke
Aroclor 1254 <96 96 ug/ke

31628 GLENDALE LIVONIA, M1 48150 (734) 422-8000 FAX (734) 422-5342

Email: info@rtilab.com Website: rtilab.com
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Client: Environmental Consult. & Tech. RTI Project#: 035523
Project:  LSCWQM, 03 Report Number: 0355231 Pege:  Pege350f 38
Andyte Result POL Units

continued from previous page...

SampleID:  03-5523-009; 11033121554

|Aroc| or 1260 <96 96 ua/ke |
Surrogate Recovery Data
Compound % Recovery Acceptable Limits(%) Qualifier

| Decachlorobiphenyl (Surr) 71 30-115 |

Chlorinated Pesticides

Method(s): 3545, 8081 Date Analyzed:  12/29/03 Anayzed by: JG3
Aldrin <96 9.6 ua/ke
Dieldrin <96 9.6 ua/ke
Chlordane(Total) <48 48 ua/ke
4,4-DDT <9.6 9.6 ua/ke
4,4-DDE <9.6 9.6 ug/ke
4.4-DDD <96 9.6 ugrke
Endosulfan | <96 9.6 ug/ke
Endosulfan 11 <9.6 9.6 ug/ke
aphaBHC <9.6 9.6 ug/ke
beta-BHC <9.6 9.6 ug/ke
gamma-BHC (Lindane) <96 9.6 ug/ke
deltaeBHC <9.6 9.6 ug/ke
Endosulfan sulfate <9.6 9.6 ug/ke
Endrin <9.6 9.6 ug/ke
Endrin aldehyde <9.6 9.6 ug/ke
Heptachlor <9.6 9.6 ug/ke
Heptachlor epoxide <9.6 9.6 ug/ke
Methoxychlor <96 9.6 ug/ke
Toxaphene <960 960 ug/ke

Surrogate Recovery Data
Compound % Recovery Acceptable Limits(%) Qualifier

| Decachlorobiphenyl (Surr) 71.0 30- 115 |

Total Metals

Method(s): 3050, 6020 Date Prepared:  12/23/03 Date Analyzed:  12/23/03 Anayzedby:  AB2
Arsenic, As | 1920 | 1920 ug/ke

31628 GLENDALE LIVONIA, M1 48150 (734) 422-8000 FAX (734) 422-5342

Email: info@rtilab.com Website: rtilab.com
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Client: Environmental Consult. & Tech. RTI Project#: 035523
Project: LSCWQM, 03 Report Number:  03-5523-1 Page: Page36of 38
Anayte Result POL Units
continued from previous page...
SampleID:  03-5523-009; 11033121554
Barium, Ba 156000 1920 ua/ke
Cadmium, Cd 142 96.2 ua/ke
Chromium, Cr <4810 4810 ua/ke
Lead, Pb <1920 1920 ua/ke
Sdenium, Se <962 962 ua/ke
Silver, Ac < 962 962 ua/ke
Copper, Cu <1920 1920 ua/ke
Zinc, Zn 7120 1920 ua/ke
Phosphorus, as P 30800 1920 ua/ke
Mercury (Hg)
Method(s): 7471A Date Analyzed:  12/29/03 Analyzed by: M
|Mercury, Hg | <190 | 190 | ug/ke |
COD - Sail
Method(s): 4104 Date Analyzed: 12/19/03 Analyzed by: M
|COD | 25000 | 38 | MG/KG|
Walkley-Black TOC
Method(s): WB Date Analyzed:  12/23/03 Analyzed by: M
|Carbon, Total Organic, TOC | 1.8 | 0.2 | % |
Qil & Grease (FOG-HEM)
Method(s): 3540C, 1664-HEM Date Analyzed:  12/29/03 Anadyzed by: M
|OiI/GreaSE | 70 | 1.0 | mag/kc |
Qil & Grease (FOG)
Method(s): 3540C, 1664 Date Analyzed:  12/24/03 Anayzed by: M
|OiI/Grease | <10 |1.0 | mg/kc |
Nitrogen-Kjeldahl
Method(s): 351.3 Date Analyzed:  12/29/03 Analyzed by: M
|Nitrogen, Total Kjeldahl (TKN) | 700 |1.9 | mag/kc |

31628 GLENDALE LIVONIA, M1 48150 (734) 422-8000 FAX (734) 422-5342

Email: info@rtilab.com Website: rtilab.com
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Client: Environmental Consult. & Tech. RTI Project#: 035523

Project: LSCWQM, 03 Report Number:  03-5523-1 Page: Page37of 38
Anayte Result POL Units
continued from previous page...

SampleID:  03-5523-009; 11033121554

Nitrogen-Ammonia

Method(s): 350.2 Date Analyzed:  12/29/03 Anayzed by: M
| Nitrogen, Ammonia (as N) 52 0.19 ma/ke

31628 GLENDALE LIVONIA, M1 48150 (734) 422-8000 FAX (734) 422-5342

Email: info@rtilab.com Website: rtilab.com
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Client: Environmental Consult. & Tech. RTI Project#: 035523
Project:  LSCWQM, 03 Report Number:  03-5523-1 Page: Page38of 38
Notes:

E: Exceedance of acceptable limit MDL: Method detection limit

mg/kg:  milligram per kilogram B: Analyte detected in both the sample and the Laboratory Method Blank

mg/L: milligram per liter IL: Diluted out (below level of detection)

ug/kg: microgram per kilogram Q: Sample held beyond acceptable holding time

ug/L: microgram per liter PQL: Practical quantitation level; lowest level of reportable detection for this sample
N/A: Not applicable Y: The laboratory analysis was from an unpreserved or improperly preserved sample.
ND: None detected or less than PQL The data may not be accurate

H: result higher than the High Limit MI: Matrix interferences prevent accurate determination

L: result lower than the Low Limit DUP: Values confirmed by duplicate analysis of sample
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Report of Analytical Services

RTI Project#: 03-5622
Environmental Consult. & Tech Dete Reportect 01/08/04
Attn: Karen Reaume Date Completed: 01/08/04
2250 Genoa Business Park Drive Date Received: 129403
Suite 130 .
Brighton, M1 48114 PO#
Report Number:  03-5622-1 Fax: 810-494-5059
Project Title: COD, TOC, 0O&G, TPH, TKN, NH3, TP, Pesticide, 8082- PCB's, PNA, Metals
Project Description: 4 Sediment Samples
Project Name/#: Lake Orion; LSC W&MP
Project Remarks:
Sample Summary
Sample ID RTI Sample# Sample Matrix Date Collected
1 | 1L023122-S02 03-5622-001 Sediment 12/23/03
2 | 1L023122-S01 03-5622-002 Sediment 12/23/03
3 | 1L023122-503 03-5622-003 Sediment 12/23/03
4 | 1L023122-SDUP 03-5622-004 Sediment 12/23/03
Approved by : Date:

David Vesgy, Laboratory Manager,Environmentd

The dataand information presented herein, while not guaranteed, are to the best of our knowledge accurate and true. No warranty or guarantee implied or expressed is made regarding these
analytical results, since securing and properly preserving representative samples and since sample custody chains are beyond RTI control. Theresults provided by RTI are neither
intended to suggest product merchantability, nor for usein infringement of any existing patent. RTI will not assume any liability or responsibility for any such infringement. Alteration
or reproduction other than inits entirety is not authorized by RTI Laboratories, Inc.
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RESULTS OF ANALYSIS

Client: Environmental Consult. & Tech RTI Project#: 03-5622
Project:  LakeOrion, LSC W&MP Report Number:  03-5622-1 Page: Page2 of 18
Andyte Result POL Units

SampleID:  03-5622-001; IL023122-S02

8270 PNA Soil

Method(s): 3545, 8270 Date Analyzed: 01/05/04 Anayzed by: JG3
Acenaphthene <290 290 ua/ke
Acenaphthylene <290 290 ua/ke
Anthracene <290 290 ua/ke
Benzo(a)anthracene <290 290 ua/ke
Benzo(a)pyrene <290 290 ua/ke
Benzo(b)fluoranthene <290 290 ua/ke
Benzo(ghi)Perylene <290 290 ua/ke
Benzo(k)fluoranthene <290 290 ua/ke
Chrysene <290 290 ug/ke
Dibenzo(a,h)anthracene <290 290 ug/ke
Fluoranthene <290 290 ug/ke
Fluorene <290 290 ug/ke
Indeno(1,2,3-cd)pyrene <290 290 ug/ke
2-Methylnaphthalene <290 290 ug/ke
Naphthalene <290 290 ug/ke
Phenanthrene <290 290 ug/ke
Pyrene <290 290 ug/ke
Surrogate Recovery Data

Compound % Recovery Acceptable Limits(%o) Qualifier
2-Fluorobiphenyl (Surr) 43.0 30- 115

Nitrobenzene-d5 (surr.) 47.0 23-120

Terphenyl-d14 (surr.) 32.0 18- 137

Chlorinated Pesticides

Method(s): 3545, 8081 Date Analyzed: 01/05/04 Anayzed by: JG3
Aldrin <12 12 ug/ke
Dieldrin <12 12 ug/ke
Chlordane(Total) <59 59 ug/ke
4,4-DDT <12 12 ug/ke

31628 GLENDALE LIVONIA, M1 48150 (734) 422-8000 FAX (734) 422-5342
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Client: Environmental Consult. & Tech RTI Project#: 03-5622

Project:  LakeOrion, LSC W&MP Report Number:  03-5622-1 Page: Page3of 18
Anayte Result POL Units
continued from previous page...

SampleID: 03-5622-001; IL023122-902

4,4-DDE <12 12 ua/ke
4,4-DDD <12 12 ua/ke
Endosulfan | <12 12 ua/ke
Endosulfan 11 <12 12 ua/ke
apha-BHC <12 12 ua/ke
beta-BHC <12 12 ua/ke
gammaBHC (Lindane) <12 12 ua/ke
deltaBHC <12 12 ua/ke
Endosulfan sulfate <12 12 ua/ke
Endrin <12 12 ua/ke
Endrin aldehyde <12 12 ua/ke
Heptachlor <12 12 ug/ke
Heptachlor epoxide <12 12 ug/ke
Methoxychlor <12 12 ug/ke
Toxaphene <590 590 ug/ke

Surrogate Recovery Data

Compound % Recovery Acceptable Limits(%o) Qualifier
| Decachlorobiphenyl (Surr) 73.0 30-115

8082 Soil PCB

Method(s): 3545, 8082 Date Analyzed: 01/05/04 Anayzed by: JG3
Aroclor 1016 <120 120 ug/ke
Aroclor 1221 <120 120 ug/ke
Aroclor 1232 <120 120 ug/ke
Aroclor 1242 <120 120 ug/ke
Aroclor 1248 <120 120 ug/ke
Aroclor 1254 <120 120 ug/ke
Aroclor 1260 <120 120 ug/ke

Surrogate Recovery Data

Compound % Recovery Acceptable Limits(%) Qualifier
| Decachlorobiphenyl (Surr) 73 30-115

31628 GLENDALE LIVONIA, M1 48150 (734) 422-8000 FAX (734) 422-5342
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Client: Environmental Consult. & Tech RTI Project#: 03-5622
Project:  LakeOrion, LSC W&MP Report Number:  03-5622-1 Page: Page4 of 18
Anayte Result POL Units
continued from previous page...
SampleID: 03-5622-001; IL023122-S02
Total Metals
Method(s): 3050, 6020 Date Prepared: ~ 12/29/03 Date Analyzed:  12/30/03 Andyzedby:  AB2
Arsenic, As 3100 1200 ua/ke
Barium, Ba 20000 1200 ua/ke
Cadmium, Cd 120 59 ua/ke
Chromium, Cr 5800 2900 ua/ke
Lead, Pb 8500 1200 ua/ke
Sdenium, Se <590 590 ua/ke
Silver, Ac <590 590 ua/ke
Copper, Cu 5100 1200 ua/ke
zZinc, Zn 19000 1200 ua/ke
Mercury (Hg)
Method(s): 7471A Date Analyzed:  12/29/03 Analyzed by: M
|Mercury, Hg <120 120 ug/ke
Phosphorus
Method(s): 3050, 6020 Date Prepared:  12/29/03 Date Analyzed:  12/30/03 Anayzedby:  AB2
| Phosphorus, P | 180 | 15 | ma/kc |
Walkley-Black TOC
Method(s): WB Date Analyzed: 01/07/04 Analyzed by: M
| Carbon, Total Organic, TOC | 0.7 | 0.1 | % |
COD - Sail
Method(s): 4104 Date Analyzed: 01/07/04 Analyzed by: M
| COD | 16000 | 24 | M G/KG|
Nitrogen, Total Kjeldahl (TKN) - Sail
Method(s): 351.3 Date Analyzed: 01/07/04 Anayzed by: M
|Nitrogen, Total Kjeldahl, TKN | 313 | 1 | MG/KG|
Nitrogen-Ammonia
Method(s): 350.2 Date Analyzed:  01/07/04 Analyzed by: SM
| Nitrogen, Ammonia (as N) | 26 | 0.12 | mag/kc |
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CERTRED

Client: Environmental Consult. & Tech RTI Project#: 03-5622

Project:  LakeOrion, LSC W&MP Report Number:  03-5622-1 Page: Page5of 18
Andyte Result PQL Units
continued from previous page...

SampleID: 03-5622-001; IL023122-902

Qil & Grease (FOG-HEM)

Method(s): 340C, 1664-HEM Date Analyzed:  01/07/04 Analyzed by: M
|OiI/Grease | 24 | 1.2 | ma/ke |

Qil & Grease (FOG)

Method(s): 3540C, 1664 Date Analyzed:  01/07/04 Analyzed by: M
|OiI/Grease | <12 |1.2 | ma/ke |

31628 GLENDALE LIVONIA, M1 48150 (734) 422-8000 FAX (734) 422-5342
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Client: Environmental Consult. & Tech RTI Project#: 03-5622
Project:  LakeOrion, LSC W&MP Report Number:  03-5622-1 Page: Page6 of 18

Andyte Result POL Units

SampleID:  03-5622-002; 1L023122-S01

8270 PNA Sail

Method(s): 3545, 8270 Date Analyzed: 01/05/04 Anayzed by: JG3
Acenaphthene <290 290 ua/ke
Acenaphthylene <290 290 ua/ke
Anthracene <290 290 ua/ke
Benzo(a)anthracene <290 290 ua/ke
Benzo(a)pyrene <290 290 ua/ke
Benzo(b)fluoranthene <290 290 ua/ke
Benzo(ghi)Perylene <290 290 ua/ke
Benzo(k)fluoranthene <290 290 ua/ke
Chrysene <290 290 ua/ke
Dibenzo(a,h)anthracene <290 290 ug/ke
Fluoranthene <290 290 ug/ke
Fluorene <290 290 ug/ke
Indeno(1,2,3-cd)pyrene <290 290 ug/ke
2-Methylnaphthalene <290 290 ug/ke
Naphthalene <290 290 ug/ke
Phenanthrene <290 290 ug/ke
Pyrene <290 290 ug/ke
Surrogate Recovery Data

Compound % Recovery Acceptable Limits(%) Qualifier
2-Fluorobiphenyl (Surr) 46.0 30- 115

Nitrobenzene-d5 (surr.) 47.0 23-120

Terphenyl-d14 (surr.) 53.0 18- 137

Chlorinated Pesticides

Method(s): 3545, 8081 Date Analyzed: 01/05/04 Anayzed by: JG3
Aldrin <12 12 ug/ke
Dieldrin <12 12 ug/ke
Chlordane(Total) <59 59 ug/ke
4,4-DDT <12 12 uglke
4,4-DDE <12 12 uglke
4,4-DDD <12 12 ug/ke
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Client: Environmental Consult. & Tech RTI Project#: 03-5622
Project:  LakeOrion, LSC W&MP Report Number:  03-5622-1 Page: Page7 of 18
Anayte Result POL Units
continued from previous page...
SampleID: 03-5622-002; I1L023122-301
Endosulfan | <12 12 ua/ke
Endosulfan 1 <12 12 ua/ke
alpha-BHC <12 12 ua/ke
beta-BHC <12 12 ua/ke
gamma-BHC (Lindane) <12 12 ua/ke
deltaBHC <12 12 ua/ke
Endosulfan sulfate <12 12 ua/ke
Endrin <12 12 ua/ke
Endrin aldehyde <12 12 ua/ke
Heptachlor <12 12 ua/ke
Heptachlor epoxide <12 12 ua/ke
Methoxychlor <12 12 ug/ke
Toxaphene <590 590 ug/ke
Surrogate Recovery Data
Compound % Recovery Acceptable Limits(%6) Qualifier
| Decachlorobiphenyl (Surr) 79.0 30- 115
8082 Soil PCB
Method(s): 3545, 8082 Date Analyzed:  01/05/04 Anayzed by: JG3
Aroclor 1016 <120 120 ug/ke
Aroclor 1221 <120 120 ug/ke
Aroclor 1232 <120 120 ug/ke
Aroclor 1242 <120 120 ug/ke
Aroclor 1248 <120 120 ug/ke
Aroclor 1254 <120 120 ug/ke
Aroclor 1260 <120 120 ug/ke
Surrogate Recovery Data
Compound % Recovery Acceptable Limits(%) Qualifier
| Decachlorobiphenyl (Surr) 79 30- 115
Total Metals
Method(s): 3050, 6020 Date Prepared:  12/29/03 Date Analyzed:  12/30/03 Anayzedby:  AB2
Arsenic, As | 4400 | 1200 ug/ke
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Client: Environmental Consult. & Tech RTI Project#: 03-5622
Project:  LakeOrion, LSC W&MP Report Number:  03-5622-1 Page: Page8of 18
Anayte Result POL Units
continued from previous page...
SampleID: 03-5622-002; IL023122-S01
Barium, Ba 14000 1200 ua/ke
Cadmium, Cd 96 59 ua/ke
Chromium, Cr 2900 2900 ua/ke
Lead, Pb 31000 1200 ua/ke
Sdlenium, Se <590 590 ua/ke
Silver, Ac <590 590 ua/ke
Copper, Cu 3500 1200 ua/ke
Zinc, Zn 21000 1200 ua/ke
Mercury (Hg)
Method(s): 7471A Date Analyzed:  12/29/03 Analyzed by: M
|Mercury, Hg <120 120 ug/ke
Phosphorus
Method(s): 3050, 6020 Date Prepared:  12/29/03 Date Analyzed:  12/30/03 Andyzedby:  AB2
Phosphorus, P 200 15 ma/kc
Walkley-Black TOC
Method(s): WB Date Analyzed:  01/07/04 Analyzed by: SM
|Carbon, Total Organic, TOC | 0.3 | 0.1 | %|
COD - Sail
Method(s): 4104 Date Analyzed: 01/07/04 Analyzed by: M
| COD | 9300 | 24 | M G/KG|
Nitrogen, Total Kjeldahl (TKN) - Soil
Method(s): 351.3 Date Analyzed: 01/07/04 Anayzed by: M
| Nitrogen, Total Kjeldahl, TKN | 16 1 | wmoikd|
Nitrogen-Ammonia
Method(s): 350.2 Date Analyzed:  01/07/04 Analyzed by: M
|Nitrogen, Ammonia (as N) | 12 | 0.12 | mg/kc |
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CERTRED

Client: Environmental Consult. & Tech RTI Project#: 03-5622

Project:  LakeOrion, LSC W&MP Report Number:  03-5622-1 Page: Page9of 18
Andyte Result PQL Units
continued from previous page...

SampleID: 03-5622-002; I1L023122-301

Qil & Grease (FOG-HEM)

Method(s): 3540C, 1664-HEM Date Analyzed: 01/07/04 Anayzed by: M
|OiI/Grease | 47 | 12 | ma/ke |

Qil & Grease (FOG)

Method(s): 3540C, 1664 Date Analyzed: 01/07/04 Anayzed by: M
|OiI/Grease | <12 |1.2 | ma/ke |

31628 GLENDALE LIVONIA, M1 48150 (734) 422-8000 FAX (734) 422-5342
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Client: Environmental Consult. & Tech RTI Project#: 03-5622
Project:  LakeOrion, LSC W&MP Report Number:  03-5622-1 Page: Pagel0of 18

Andyte Result POL Units

SampleID: 03-5622-003; I1L023122-503

8270 PNA Sail

Method(s): 3545, 8270 Date Analyzed: 01/05/04 Anayzed by: JG3
Acenaphthene < 280 280 ua/ke
Acenaphthylene <280 280 ua/ke
Anthracene <280 280 ua/ke
Benzo(a)anthracene < 280 280 ua/ke
Benzo(a)pyrene < 280 280 ua/ke
Benzo(b)fluoranthene < 280 280 ua/ke
Benzo(ghi)Perylene <280 280 ua/ke
Benzo(k)fluoranthene < 280 280 ua/ke
Chrysene <280 280 ua/ke
Dibenzo(a,h)anthracene <280 280 ug/ke
Fluoranthene <280 280 ug/ke
Fluorene <280 280 ug/ke
Indeno(1,2,3-cd)pyrene <280 280 ug/ke
2-Methylnaphthalene <280 280 ug/ke
Naphthalene <280 280 ug/ke
Phenanthrene <280 280 ug/ke
Pyrene <280 280 ug/ke
Surrogate Recovery Data

Compound % Recovery Acceptable Limits(%) Qualifier
2-Fluorobiphenyl (Surr) 37.0 30- 115

Nitrobenzene-d5 (surr.) 43.0 23-120

Terphenyl-d14 (surr.) 31.0 18- 137

Chlorinated Pesticides

Method(s): 3545, 8081 Date Analyzed: 01/05/04 Anayzed by: JG3
Aldrin <11 11 ug/ke
Dieldrin <11 11 ug/ke
Chlordane(Total) <57 57 ug/ke
4,4-DDT <11 11 uglke
4,4-DDE <11 11 uglke
4,4-DDD <11 11 ug/ke
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Client: Environmental Consult. & Tech RTI Project#: 03-5622
Project:  LakeOrion, LSC W&MP Report Number:  03-5622-1 Page: Pagellof 18
Anayte Result POL Units
continued from previous page...
SampleID: 03-5622-003; IL023122-S03
Endosulfan | <11 11 ua/ke
Endosulfan 1 <11 11 ua/ke
alpha-BHC <11 11 ua/ke
beta-BHC <11 11 ua/ke
gamma-BHC (Lindane) <11 11 ua/ke
deltaBHC <11 11 ua/ke
Endosulfan sulfate <11 11 ua/ke
Endrin <11 11 ua/ke
Endrin aldehyde <11 11 ua/ke
Heptachlor <1 11 ua/ke
Heptachlor epoxide <11 11 ua/ke
Methoxychlor <11 11 ug/ke
Toxaphene <570 570 ug/ke
Surrogate Recovery Data
Compound % Recovery Acceptable Limits(%6) Qualifier
| Decachlorobiphenyl (Surr) 60.0 30- 115
8082 Soil PCB
Method(s): 3545, 8082 Date Analyzed:  01/05/04 Anayzed by: JG3
Aroclor 1016 <110 110 ug/ke
Aroclor 1221 <110 110 ug/ke
Aroclor 1232 <110 110 ug/ke
Aroclor 1242 <110 110 ug/ke
Aroclor 1248 <110 110 ug/ke
Aroclor 1254 <110 110 ug/ke
Aroclor 1260 <110 110 ug/ke
Surrogate Recovery Data
Compound % Recovery Acceptable Limits(%) Qualifier
| Decachlorobiphenyl (Surr) 60 30- 115
Total Metals
Method(s): 3050, 6020 Date Prepared:  12/29/03 Date Analyzed:  12/30/03 Anayzedby:  AB2
Arsenic, As | 6100 | 1100 ug/ke
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Client: Environmental Consult. & Tech RTI Project#: 03-5622
Project:  LakeOrion, LSC W&MP Report Number:  03-5622-1 Page: Pagel2of 18
Anayte Result POL Units
continued from previous page...
SampleID: 03-5622-003; IL023122-S03
Barium, Ba 24000 1100 ua/ke
Cadmium, Cd 110 57 ua/ke
Chromium, Cr 10000 2800 ua/ke
Lead, Pb 9100 1100 ua/ke
Sdlenium, Se <570 570 ua/ke
Silver, Ac <570 570 ua/ke
Copper, Cu 9400 1100 ua/ke
Zinc, Zn 26000 1100 ua/ke
Mercury (Hg)
Method(s): 7471A Date Analyzed:  12/29/03 Analyzed by: M
|Mercury, Hg <110 110 ug/ke
Phosphorus
Method(s): 3050, 6020 Date Prepared:  12/29/03 Date Analyzed:  12/30/03 Andyzedby:  AB2
Phosphorus, P 240 14 ma/kc
Walkley-Black TOC
Method(s): WB Date Analyzed:  01/07/04 Analyzed by: SM
|Carbon, Total Organic, TOC | 0.3 | 0.1 | %|
COD - Sail
Method(s): 4104 Date Analyzed: 01/07/04 Analyzed by: M
| COD | 7500 | 23 | M G/KG|
Nitrogen, Total Kjeldahl (TKN) - Soil
Method(s): 351.3 Date Analyzed: 01/07/04 Anayzed by: M
| Nitrogen, Total Kjeldahl, TKN | 157 1 | wmoikd|
Nitrogen-Ammonia
Method(s): 350.2 Date Analyzed:  01/07/04 Analyzed by: M
|Nitrogen, Ammonia (as N) | 14 | 0.11 | mg/kc |
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Client: Environmental Consult. & Tech RTI Project#: 03-5622

Project:  LakeOrion, LSC W&MP Report Number:  03-5622-1 Page: Pagel3of 18
Andyte Result PQL Units
continued from previous page...

SampleID: 03-5622-003; I1L023122-503

Qil & Grease (FOG-HEM)

Method(s): 3540C, 1664-HEM Date Analyzed: 01/07/04 Anayzed by: M
|OiI/Grease | 34 | 11 | ma/ke |

Qil & Grease (FOG)

Method(s): 3540C, 1664 Date Analyzed: 01/07/04 Anayzed by: M
|OiI/Grease | <11 |1.1 | ma/ke |
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Client: Environmental Consult. & Tech RTI Project#: 03-5622
Project:  LakeOrion, LSC W&MP Report Number:  03-5622-1 Page: Pagel4of 18

Andyte Result POL Units

SampleID:  03-5622-004; 1L023122-SDUP

8270 PNA Sail

Method(s): 3545, 8270 Date Analyzed: 01/05/04 Anayzed by: JG3
Acenaphthene <290 290 ua/ke
Acenaphthylene <290 290 ua/ke
Anthracene <290 290 ua/ke
Benzo(a)anthracene <290 290 ua/ke
Benzo(a)pyrene <290 290 ua/ke
Benzo(b)fluoranthene <290 290 ua/ke
Benzo(ghi)Perylene <290 290 ua/ke
Benzo(k)fluoranthene <290 290 ua/ke
Chrysene <290 290 ua/ke
Dibenzo(a,h)anthracene <290 290 ug/ke
Fluoranthene <290 290 ug/ke
Fluorene <290 290 ug/ke
Indeno(1,2,3-cd)pyrene <290 290 ug/ke
2-Methylnaphthalene <290 290 ug/ke
Naphthalene <290 290 ug/ke
Phenanthrene <290 290 ug/ke
Pyrene <290 290 ug/ke
Surrogate Recovery Data

Compound % Recovery Acceptable Limits(%) Qualifier
2-Fluorobiphenyl (Surr) 41.0 30- 115

Nitrobenzene-d5 (surr.) 42.0 23-120

Terphenyl-d14 (surr.) 47.0 18- 137

Chlorinated Pesticides

Method(s): 3545, 8081 Date Analyzed: 01/05/04 Anayzed by: JG3
Aldrin <12 12 ug/ke
Dieldrin <12 12 ug/ke
Chlordane(Total) <58 58 ug/ke
4,4-DDT <12 12 uglke
4,4-DDE <12 12 uglke
4,4-DDD <12 12 ug/ke
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Client: Environmental Consult. & Tech RTI Project#: 03-5622
Project:  LakeOrion, LSC W&MP Report Number:  03-5622-1 Page: Pagel50f 18
Anayte Result POL Units
continued from previous page...
SampleID:  03-5622-004; IL023122-SDUP
Endosulfan | <12 12 ua/ke
Endosulfan 1 <12 12 ua/ke
alpha-BHC <12 12 ua/ke
beta-BHC <12 12 ua/ke
gamma-BHC (Lindane) <12 12 ua/ke
deltaBHC <12 12 ua/ke
Endosulfan sulfate <12 12 ua/ke
Endrin <12 12 ua/ke
Endrin aldehyde <12 12 ua/ke
Heptachlor <12 12 ua/ke
Heptachlor epoxide <12 12 ua/ke
Methoxychlor <12 12 ug/ke
Toxaphene <580 580 ug/ke
Surrogate Recovery Data
Compound % Recovery Acceptable Limits(%6) Qualifier
| Decachlorobiphenyl (Surr) 64.0 30- 115
8082 Soil PCB
Method(s): 3545, 8082 Date Analyzed:  01/05/04 Anayzed by: JG3
Aroclor 1016 <120 120 ug/ke
Aroclor 1221 <120 120 ug/ke
Aroclor 1232 <120 120 ug/ke
Aroclor 1242 <120 120 ug/ke
Aroclor 1248 <120 120 ug/ke
Aroclor 1254 <120 120 ug/ke
Aroclor 1260 <120 120 ug/ke
Surrogate Recovery Data
Compound % Recovery Acceptable Limits(%) Qualifier
| Decachlorobiphenyl (Surr) 64 30- 115
Total Metals
Method(s): 3050, 6020 Date Prepared:  12/29/03 Date Analyzed:  12/30/03 Anayzedby:  AB2
Arsenic, As | 4000 | 1200 ug/ke
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Client: Environmental Consult. & Tech RTI Project#: 03-5622
Project:  LakeOrion, LSC W&MP Report Number:  03-5622-1 Page: Pagel6o0of 18
Anayte Result POL Units
continued from previous page...
SampleID:  03-5622-004; IL023122-SDUP
Barium, Ba 11000 1200 ua/ke
Cadmium, Cd 76 58 ua/ke
Chromium, Cr 4300 2900 ua/ke
Lead, Pb 43000 1200 ua/ke
Sdlenium, Se <580 580 ua/ke
Silver, Ac <580 580 ua/ke
Copper, Cu 4500 1200 ua/ke
Zinc, Zn 18000 1200 ua/ke
Mercury (Hg)
Method(s): 7471A Date Analyzed:  12/29/03 Analyzed by: M
|Mercury, Hg <120 120 ug/ke
Phosphorus
Method(s): 3050, 6020 Date Prepared:  12/29/03 Date Analyzed:  12/30/03 Andyzedby:  AB2
Phosphorus, P 100 15 ma/kc
Walkley-Black TOC
Method(s): WB Date Analyzed:  01/07/04 Analyzed by: SM
|Carbon, Total Organic, TOC | 0.3 | 0.1 | %|
COD - Sail
Method(s): 4104 Date Analyzed: 01/07/04 Analyzed by: M
| COD | 7600 | 23 | M G/KG|
Nitrogen, Total Kjeldahl (TKN) - Soil
Method(s): 351.3 Date Analyzed: 01/07/04 Anayzed by: M
| Nitrogen, Total Kjeldahl, TKN | 1w 1 | wmoikd|
Nitrogen-Ammonia
Method(s): 350.2 Date Analyzed:  01/07/04 Analyzed by: M
|Nitrogen, Ammonia (as N) | 12 | 0.12 | mg/kc |

31628 GLENDALE

Website: rtilab.com

LIVONIA, Ml 48150 (734) 422-8000 FAX (734) 422-5342

Email: info@rtilab.com
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Project:  LakeOrion, LSC W&MP Report Number:  03-5622-1 Page: Pagel7of 18
Andyte Result PQL Units
continued from previous page...

SampleID:  03-5622-004; 1L023122-SDUP

Qil & Grease (FOG-HEM)

Method(s): 3540C, 1664-HEM Date Analyzed: 01/07/04 Anayzed by: M
|OiI/Grease | 70 | 12 | ma/ke |

Qil & Grease (FOG)

Method(s): 3540C, 1664 Date Analyzed: 01/07/04 Anayzed by: M
|OiI/Grease | <12 |1.2 | ma/ke |

31628 GLENDALE LIVONIA, M1 48150 (734) 422-8000 FAX (734) 422-5342

Email: info@rtilab.com Website: rtilab.com
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Client: Environmental Consult. & Tech RTI Project#: 03-5622
Project:  LakeOrion, LSC W&MP Report Number:  03-5622-1 Page: Pagel18of 18
Notes:

E: Exceedance of acceptable limit MDL: Method detection limit

mg/kg:  milligram per kilogram B: Analyte detected in both the sample and the Laboratory Method Blank

mg/L: milligram per liter IL: Diluted out (below level of detection)

ug/kg: microgram per kilogram Q: Sample held beyond acceptable holding time

ug/L: microgram per liter PQL: Practical quantitation level; lowest level of reportable detection for this sample
N/A: Not applicable Y: The laboratory analysis was from an unpreserved or improperly preserved sample.
ND: None detected or less than PQL The data may not be accurate

H: result higher than the High Limit MI: Matrix interferences prevent accurate determination

L: result lower than the Low Limit DUP: Values confirmed by duplicate analysis of sample

31628 GLENDALE LIVONIA, M1 48150 (734) 422-8000 FAX (734) 422-5342

Email: info@rtilab.com Website: rtilab.com
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INTRODUCTION

At the request of Environmental Consulting and Technology (ECT), ASci-Environmental
Testing Laboratory (ASci-ETL) performed toxicity tests with bulk sediment samples (LV-01,
LV-02, SL-02, and SL-03) collected from natural waters in the state of Michigan. The 10-day
tests were performed to measure the toxicity of selected sediment samples to Hyalella azteca
(amphipod) and larval Chironomus tentans (midge). The Hyalella test endpoint was survival,

and the Chironomus endpoints were survival and growth (dried and ash-free dried weight
(AFDW)).

STUDY SUMMARY

The table below summarizes survival and growth (as weight) for the ECT sediments and the West
Bearskin control. None of the ECT sediments caused statistically significant decreases in either

organism survival or growth when compared to the West Bearskin reference control.

o Page 5 Of_g_/é
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METHODS AND MATERIALS

General Test Methods

Exposures to determine the toxicity of whole sediment samples from ECT were performed
following suggested United States Environmental Protection Agency (USEPA)/USACE methods
(USEPA/USACE 1998). Ten-day tests exposing Hyalella and Chironomus were conducted in a
manner to determine the effect of each test sediment on organism survival and Chironomus
growth. Effect was determined by comparison to organism performance following exposure to the
selected reference site sediment. Exposure conditions were maintained using an intermittent flow
system for renewal of overlying water. Following are detailed descriptions of test performance,

test results, data reduction, and results interpretation.

Test Organism Culturing, Holding, and Acclimation

Hyalella and Chironomus were obtained from Environmental Consulting and Testing (ECT),
Superior, Wisconsin. Culture conditions were maintained according to suggested EPA methods
(EPA 2000). The Hyalella were cultured in a static-renewal system with overlying water renewed
twice per week, and the Chironomus were cultured in a recirculating system. Culture temperature

is maintained near the test temperature of 23°C.

The batches of test organisms were hand delivered to ASci-ETL. Upon arrival at ASci-ETL, the
batches of organisms were logged in and quarantined in glass containers. Diets during holding
were the same as used during the toxicity exposures. The organisms were not crowded or
subjected to daily temperature changes greater than 3°C per day during holding. The holding
tanks were lightly aerated during the pre-test period. At test initiation the Hyalella were 12 to 14

days old. The Chironomus were third instar 1arvae or younger.

-2
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Overlying Water Characteristics

Overlying water supplied to the test chambers was dechlorinated City of Duluth tap water. The
City draws its water from Lake Superior. The tap water was dechlorinated and metals were
removed with treatment through two, 1.5 cubic-foot activated carbon beds. The most recent

chemical analyses of the post-carbon tap water are contained in Appendix D.

Exposure System

Sediment from each site tested included eight replicates for each species. Exposure chambers were
300-ml Berzilius® glass beakers with 1.5 cm diameter side-wall ports screened with a stainless
steel mesh. The ports were located approximately 8 cm above the base of the beaker. The screens
were fixed to the beakers using aquarium-grade silicone adhesive. Sixteen replicate test chambers
(eight for each species) of each sediment exposure were held in a single all glass 15-L aquarium
constructed with silicone adhesive. The 12-L aquaria were fitted with a self-starting siphon drain

positioned 10 cm above the base of the tank and provided a water volume of 11 liters.

Dechlorinated tap water was fed to a 5-gallon stainless steel headbox where the water was heated
and then aerated to reduce supersaturated levels of dissolved gasses. The water was gravity fed to
an intermediate polyethylene delivery tank. The intermediate tank contained a submersible pump
controlled by a timer. The timer was set to activate the pump at 4-hour intervals (6 times per
day). The pump was activated for 5 minutes to deliver an appropriate volume of overlying water
to the test system. This volume was rapidly pumped to splitter tubes that delivered fresh overlying
water to each holding aquarium. The configuration resulted in two turnovers of overlying water

per day. Test temperature (23° + 1°C) was maintained using a constant temperature water bath.

3 Page}_..mgé
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Test photoperiod was maintained at 16 hours light and 8 hours darkness per day. Light was

supplied by cool-white fluorescent bulbs at an intensity of 50 to 100 ft-candles.

Test Performance

Sediment samples were collected by ECT personnel December 13,2003 through January 22, 2004.
The samples were delivered to ASci-ETL by express courier on March 31, 2004. The samples
were labeled as LV-01, LV-02, SL-02, and SL-03. The Chain of Custody forms were completed
upon the samples’ arrival. Sample log-in included visual inspection of the shipping coolers,
sample container integrity, sediment temperature and appearance. Following log-in procedures,
the samples were stored in darkness at 1-4°C until use. Appendix A contains a copy of the Chain

of Custody forms.

Laboratory control sediment was collected on July 7, 2003, from West Bearskin Lake, located in
Cook County, Minnesota. The sediment sample (5-gallon) was placed in two new polyethylene
containers and cooled immediately. Upon arrival at the laboratory, the sample was logged-in and
stored under refrigeration (1-4°C) until use. Before use in the tests, the laboratory control
sediment was thoroughly homogenized, then sieved through a 2-mm screen to remove indigenous

organisms.

The toxicity exposures with both test species were performed simultaneously. Twenty-four hours
before toxicity test initiation each sample was thoroughly homogenized with a stainless steel auger,
and 100-ml portions were transferred to each of the 16 designated replicate exposure chambers.
Each set of replicate test chambers were then placed into an assigned 15-L holding chamber
containing 11 L of overlying water. The toxicity tests were initiated approximately 24 hours later,
after the sediments were allowed to settle. The organisms were introduced into the test system on

April 2, 2004.
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To start the tests, ten Hyalella (12 to 14 days old), and ten Chironomus (third instar or younger)

were impartially distributed to designated intermediate holding cups. The organisms were handled
with a wide-bore glass pipette. The organisms were then transferred from the intermediate vessels

to an assigned test replicate.

At test initiation and each daily observation, head flow rate was measured, and any flows found to
be outside the range of + 10% from target flow were adjusted. Measurements of overlying water
pH, total ammonia, conductivity, hardness, and alkalinity were performed on day 0 and day 10.
The temperature and dissolved oxygen were measured daily. The total residual chlorine
concentration of the post-carbon water was measured periodically during the test to check for

breakthrough.

The test organisms were fed a diet based on EPA methods and recommendations from the
culturing Iaboratory (Aquatic Biosystems). The Hyalella were fed a mixture of yeast, Cerophyl®,
and fermented trout chow (YCT) prepared to contain 1,800 mg/L total solids. Chironomus test
chambers received a Tetrafin® slurry. The slurry was prepared to contain 4 g/L total solids. Each
Chironomus test replicate received 1.5 ml of Tetrafin® slurry daily, and each Hyalella test

replicate received 1.0 ml of YCT daily.

The tests were terminated following 10 days of exposure. Any organisms in the overlying water
were removed first. The sediments were then removed from the test chambers in a layered fashion
using a gentle stream of post-carbon treated water. The sediments were collected in a US Standard
#40 sieve. The contents retained on the sieve were rinsed into a white polyethylene pan, placed on
a light source, and the sieved contents were searched for test organisms. Numbers of live
organisms and dead organisms found were counted and recorded. Organisms not found were
recorded as dead. These organisms were assumed to have died early in the exposures and the

remains had decayed.
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The live Chironomus from each replicate were pooled, rinsed, and placed in pre-ashed, pre-weighed

] D

aluminum weigh boats. The organisms pooled from each individual test replicate were then dried at
96°C for 23 hours. The dried, pooled organisms were then weighed to the nearest 0.01 mg to
determine mean dried weights. Organisms were then ashed at 550°C for two hours, and then
weighed to determine ash-free dry weight (AFDW). AFDW equals the weight of dried larvae minus

weight of ashed larvae.

Any pupae that were recovered were included in survival measurements but not growth
measurements. For replicates found to contain pupae, the mean weight was calculated by dividing
the pooled dry weight of the replicate by the number of organisms exposed less the number of pupae

recovered.

Treatment of Results

The cumulative number of surviving organisms for each test sediment exposure was compared to
cumulative survival of organisms exposed to the selected reference site sediment exposure to
measure effect. The survival data were analyzed using the TOXSTAT Version 3.5 software
package (West Inc., and University of Wyoming, Laramie, Wyoming). The survival data were
arc-sine transformed before analysis then checked for normality and equality of variance. The
appropriate parametric or non-parametric test was then performed to determine significant effect

(p=0.05) as compared to the reference site results.

The growth data was not formally analyzed due to the obvious lack of effect. All test sediments

had mean dried weights and ash-free dry weights greater than that of the reference control.
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RESULTS

Overlying Water Characteristics

Headbox flow rates were measured daily. The daily values, calculated test chamber flow rates,
and volume exchanges are in Table 1. The overall mean flow rate for each of the holding tanks
during the test period was 9.2-9.4 ml/minute. The mean flow rate shows overlying water was

renewed at a rate that averaged 2.0 tank volumes per day.

Tables 2 and 3 summarize the overlying water temperature values measured daily from the
Hyalella and Chironomus exposure chambers. The range of individual temperature values was
from 22.0°C to 23.2°C. All the individual values were within the proposed range of 23°C +

1°C. Mean test temperatures were maintained at 22.8 to 22.9°C.

Overlying water dissolved oxygen (DO) concentrations in the Hyalella and Chironomus test
chambers are in Tables 4 and 5. DO values ranged from 6.2 to 8.4 mg/L during the Hyalella
exposures. The percentage of dissolved oxygen saturation ranged from 72% to 98%. At no time
was feeding suspended for the Hyalella exposures. DO values ranged from 4.0 to 8.4 mg/L
during the Chironomus exposures. The percentage of dissolved oxygen saturation ranged from
47% t0 98%. At no time was feeding suspended for the Chironomus exposures. Research cited
in the USEPA 2000 sediment manual indicates Chironomus and Hyalella are not affected by
oxygen depletion until DO levels drop below 2.5 mg/L.

Overlying water pHs for the Hyalella and Chironomus test chambers are in Tables 6 and 7. The
pH of overlying water in the Hyalella and Chironomus exposures ranged from 7.53 to 7.96. None

of the pH values were outside of the organism’s physiologically tolerable range.

7 P&Q@_U_,of gf
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Tables 8 and 9 contain the overlying water conductivity values for the Hyalella and Chironomus
exposures. The overall range of conductivity values for both exposures was from 126 pmhos/cm
to 402 umhos/cm. None of the values indicated that a significant amount of ionized material was

released from the test sediments.

Tables 10 and 11 contain overlying water alkalinity values for the Hyalella and Chironomus

exposures, respectively. Concentrations ranged from 18 mg/L to 192 mg/L as CaCO,.

Tables 12 and 13 contain the overlying total hardness values for the exposures. Concentrations

ranged from 42 mg/L to 186 mg/L as CaCO;.

Tables 14 and 15 contain the results of total ammonia measurements for the exposures. Ammonia

measurements ranged from <1.0 to 3.7 mg/L.

The routine chemistry values indicated the test system maintained suitable water quality to allow
assessment of sediment toxicity for both test species. The levels of ammonia measured throughout
the test, when compared to the corresponding pH levels, should not have caused toxicity to either

test species.

Biological Exposure Results

All organisms were initially observed to burrow into all test sediments. Normal levels of organism

activity were observed throughout the test.

o B




ASci Corporation

Environmental Testing Laboratory
Submitted to ECT - 4/04
ASci-ETL Study ID #5010-215

e

ACr

Jimg

®
Hyalella azteca Survival -

Table 16 summarizes the Hyalella survival results for the 10-day exposures. The laboratory
control sediments (West Bearskin) supported acceptable 10-day mean survival of 98 + 5%. The

test sediments had survival rates ranging from 93% to 95%.

Chironomus tentans Survival and Growth Results -

Table 16 summarizes the Chironomus survival results for the 10-day exposures. The laboratory
control sediments (West Bearskin) supported acceptable 10-day mean survival of 98 + 5%. The

test sediments had survival rates ranging from 88% to 99%.

Chironomus dried weight results are given in Table 16. Final mean dry weight for organisms
exposed to the laboratory control sediment was an acceptable 1.09 + 0.12 mg/organism. The

organisms in the test sediments had dried weights ranging from 1.48-2.22 mg/organism.

Chironomus ash-free dry weight results are given in Table 16. Final mean ash-free dry weight for
organisms exposed to the laboratory control sediment was an acceptable 0.82 + 0.10

mg/organism. The organisms in the test sediments had dried weights ranging from 1.04-1.19

mg/organism.
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Hyalella azteca Statistical Resullts -

Survival Analysis - The Hyalella survival data for the management units were compared to the
West Bearskin sediment to measure effect. The data for the comparisons were non-normal and
homogeneous, therefore, a Steel’s test was the appropriate analysis. Results of the analysis
showed that none of the test sediments caused significant (p=0.05) organism lethality when
compared to the lake reference sediment results. Printouts of the analysis are contained in

Appendix C.

Chironomus tentans Statistical Results -

Survival Analysis - The Chironomus survival data for the management units were compared to the
West Bearskin sediment to measure effect. The data for the comparisons were non-normal and
homogeneous, therefore, a Steel’s test was the appropriate analysis. Results of the analysis
showed that none of the test sediments caused significant (p=0.05) organism lethality when
compared to the lake reference sediment results. Printouts of the analysis vare contained in

Appendix C.

Dried Weight and Ash-free Dried Weight Analysis — The dried weight and ash-free dried weight

data were not formally analyzed due to the obvious lack of effect. Mean dried and ash-free dried

weights for Chironomus exposed to all test sediments was higher than the reference control results.
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CONCLUSIONS
The following conclusions can be drawn from the study results.
The laboratory control sediment used for this study supported acceptable organism

survival for both test species and acceptable Chironomus growth.

None of the test sediments collected by ECT personnel caused significant organism
mortality for either species or reductions in Chironomus growth.
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Table 17 . Precision of Chironomus tentans 96 Hour NaCl Reference Toxicant Testing

DATE LC, @’ Mean s, CV (%)’
July, 2001 7.08 - - -
August, 2001 8.00 7.54 0.65 8.6
September, 2001 8.57 7.88 0.75 9.5
October, 2001 6.96 7.65 0.77 10.0
March, 2002 7.46 7.61 0.67 8.8
May, 2002 7.46 7.59 0.60 8.0
June, 2002 8.00 7.65 0.57 7.5
July, 2002 6.50 7.50 0.67 8.9
August, 2002 6.50 7.39 0.71 9.6
September, 2002 7.46 7.40 0.67 9.0
October, 2002 5.66 7.24 0.82 11.4
November, 2002 5.66 7.11 0.91 12.8
December, 2002 6.96 7.10 0.87 12.3
December, 2003 7.46 7.12 0.84 11.8
January, 2003 6.50 7.08 0.83 11.7
April, 2003 6.96 7.07 0.80 11.3
July, 2003 7.46 7.10 0.78 11.0
August, 2003 5.66 7.02 0.83 11.8
April, 2004 9.85 7.17 1.04 14.4
April, 2004 5.66 7.09 1.06 15.0

2 Concentration (g/1) of NaCl which causes 50% lethality.
b Running mean.
¢ Standard deviation.

d Coefficient of variation.
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Table 18 . Precision of Hyalella azteca 96 Hour NaCl Reference Toxicant Testing

DATE LC,, g’ Mean s, Cv (%)
August, 2001 2.83 - - -
September, 2001 2.46 2.65 0.26 9.9
October, 2001 2.46 2.58 0.21 8.3
November, 2001 2.64 2.60 0.18 6.8
December, 2001 3.25 2.73 0.33 12.1
March, 2002 3.73 2.90 0.50 174
May, 2002 3.01 2.91 0.46 15.9
June, 2002 3.25 2.95 0.44 151
July, 2002 2.83 2.94 0.42 14.2
August, 2002 2.83 2.93 0.40 13.5
September, 2002 2.46 2.89 0.40 13.9
October, 2002 2.83 2.88 0.38 13.3
December, 2002 2.29 2.84 0.40 14.2
December, 2003 2.46 2.81 0.40 14.2
January, 2003 2.46 2.79 0.40 14.2
April, 2003 2.83 2.79 0.38 13.7
July, 2003 2.14 2.75 0.40 14.6
August, 2003 2.83 2.76 0.39 14.2
January, 2004 2.14 2.72 0.40 14.9
April, 2004 2.83 2.73 0.39 14.5

2 Concentration (g/1) of NaCl which causes 50% lethality.
b Running mean.
¢ Standard deviation.

4 Coefficient of variation.
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Table 2.

Overlying Water Temperature Values (oC) for ECT

Sediments During 10-Day Hyalella Exposures

Day West Lvol LV02 SLO2 SLO3
Bearskin

0 22-G 2z F 22.7% 22 ¢ 22 #
1 22.% 22.9 23 ¢ 23.0 22-3%
2 22. 7 22.% 22.7 23.0 22.9

3 22| 22| 2.0 .1 22|
4 3.0 2%.0 23%.0 230 23.0
5 13.2 23.2 232 23.0 23 .2
6 | A3%.0 23, 2% o | Z3& Q3.2
7 |29 D5 | 2% | A% 229
8 22-% 23.% 13.0 27-9 22.9
9 3. d J3.0 Y e A3.] 3./
10 234 222 23. | L2 23.\

ASci Corporation
Environmental Testing Laboratory
5010-215
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Table 3. Overlying Water Temperature Values (oC) for ECT
Sediments During 10-Day Chironomus Exposures
Day West Lvo1 LV02 SL02 SL03
Bearskin
0 27.6 22.3 22.% 22.6 22.7
1 228 272.9 2%.0 23,0 YA AS
) 22> 227 22.%7 23.0 22.9
3 22 S| R2.0 200 .1 2.1
4 23.0 XR3. 0| 23%.0 3.0 a3.0
5 23,72 23.2 23 . 23.0 23.2.
6 &%.0 23| K3.0 | 23 Q9 | 3. R
: 2.9 Ry | 2.5 |5 | 220
8 22.§ 22 23.0 22-9 27.9
o B0 | Bo | 2.0 23.] 23
10 33,1 232 >3 23- 2 2%.0 |

%@ﬁi@ o .g.é



Table 4. Overlying Water D.0.Values (mg/L) for ECT
Sediments During 10-Day Hyalella Exposures
Day West LVO01 1LV02 SLO2 SL03
Bearskin

0 3.2 5. % $.Y %3
1 fo .l s -9 7. © 72
2 +S le. 7 [ 4.9 2 0
3 g/ 6.9 §.0 7.l 80
4 ¥ 77 77 8.3, FLA
5 2.5 b2 -3 2.4 A
6 7 6.9 7-3 72 7 F
7 1% 6.6 Y. 7.4 2 S
8 15 3.0 1 Fel ?-2
9 7€ €0 +} [ 2-85
10 2.3 2.8 2 2.3 26

Suspend feeding if DO < 2.5 mg/L

ASci Corporation

Environmental Testing Laboratory

5010-215
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R ASci Corporation
Environmental Testing Laboratory
5010-215

Table 5. Overlying Water D.O. Values (mg/L) for ECT
Sediments During 10-Day Chironomus Exposures
Day West Lvo1 LV02 SLO2 SLO3
Bearskin

0 3 2 $- 4 % $- N ¥ 3
1 +.0 G| 5.9 5.9 le -5
2 .0 5.2 5.4 5, F PAR
3 ¢ Tt +# 6.7 6.6
4 6.8 66 46 6.9 65
5 S 4.0 4.0 . B 6.3
6 7.0 65 51 5+ hH L
: 7 6.6 |67 6.+ |79
8 5.0 & &> 7N b
; 7.0 5.0 8.0 2.3 |28
10 7.3 G t.5 2. % 2.

Suspend feeding if DO < 2.5 mg/L
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Table 6. Overlying Water pH Values for ECT Sediments
During 10-Day Hyalella Exposures
Day West LVO01 Lv02 SL0O2 SLO3
Bearskin
0 263 | 2| Irzr |24 | 296
10 2.5¢% 7-69 773 7.6 3

ASci Corporation

Environmenta! Testing Laboratory

5010-215
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ASci Corporation

Environmental Testing Laboratory

5010-215

Table 7. Overlying Water pH Values for ECT Sediments
During 10-Day Chironomus Exposures
Day West LVO01 Lv02 SLO2 SLO3
Bearskin
0 Tez F 7 333 F L2 396
10 2 2.78 763 F-G faxd
Pag




Table 8. Overlying Water Cond. Values (umhos/cm) for ECT
Sediments During 10-Day Hyalella Exposures
Day West LV01 LV02 SLO2 SLO3
Bearskin
0 126 A 238 402 | 2/%
10 29 D32 254 23¢ 215

ASci Corporation
Environmental Testing Laboratory
5010-215
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. ASci Corporation
Environmental Testing Laboratory
5010-215

Table 9. Overlying Water Cond. Values (umhos/cm) for ECT
Sediments During 10-Day Chironomus Exposures
Day West LVO01 Lvo2 SLO02 SL03
Bearskin
0 Mo Al 238 Hooo | A8
10 /30 236 248 231 220
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Table 10.  Overlying Water Alkalinity Values (mg/L) for ECT
Sediments During 10-Day Hyalella Exposures
Day West LVO01 Lvo2 SLO2 SLO3
Bearskin
0 /8 1038 fedf /8% 130
10 2% [0 /SO /72 OO

ASci Corporation
Environmental Testing Laboratory
5010-215
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ASci Corporation

Environmental Testing Laboratory

Table 11. Overlying Water Alkalinity Values (mg/L) for ECT
Sediments During 10-Day Chironomus Exposures
Day West LVO01 LV02 SL02 SLO3
Bearskin
A f0g i (%3 139
0 31 =5 7S & /CC /IXM%A
10 43, 112 /6O /6% /20

5010-215
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ASci Corporation
Environmental Testing Laboratory
5010-215

Table 12.  Overlying Water Hardness Values {(mg/L) for ECT

Sediments During 10-Day Hyalella Exposures

Day West LVO1 LV02 SLO2 SLO3
Bearskin

0 24 120 1S2 GG /18

10 e 114 /60 /Y6 /298




ASci Corporation
Environmental Testing Laboratory
5010-215

Table 13. Overlying Water Hardness Values (mg/L) for ECT
Sediments During 10-Day Chironomus Exposures
Day West LVO01 Lvo2 SL02 SLO03
Bearskin
0 34 /20 152 160 Hy
10 10 e /5% (30 /320




Table 14. Overlying Water Ammonia Values (mg/L) for ECT
Sediments During 10-Déy Hyalella Exposures
Day West Lvo1 LVv02 SL02 SLO3
Bearskin
0 27 2.0 2.7 3.6 2.\
10 ! Z 1 /.3 <0 < |

. ASci Corporation
Environmental Testing Laboratory
5010215
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. ASci Corporation
Environmental Testing Laboratory
5010-215

Table 15. Overlying Water Ammonia Values (mg/L) for ECT
Sediments During 10-Day Chironomus Exposures
Day West LVO01 Lv02 SL02 SLO3
Bearskin
0 Z] 2.0 3. 3¢ 2.
10 < | /! /2 < | < |




Chironomus tentans 10-day Survival and Growth Data

Site ID # West Bearskin

Rep | Alive | Dead |Weighed] Ashed Pan Wt. (g) | Dried Org. We. (g) | Ashed Org. We. (g)
A L0 10| BV ZF6 |1 28634
s |6 | o | 8| /2673/ i-23654
c el ol p|flR0) 128340
o Lin | 616 |/2759) |1. 28544
. Lol © o |/1135Q 1234y
e la || 9/ 053¢ - 2332
¢ 110 | o | plIRC¥Is i 1368y
w14 | (| a6/ 17325

Hyalella azteca 10-day Survival

Site ID # West Bearskin

# Organisms
Rep | Alve | Dead
A 0] &

X M A

c 10

p 16 |0

e | 10] &
F 61 0

c | |1

g (101D

AScl-ETL
Study 1.D. # 5010-215
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ASCh-ETL
Study 1.D. # 5010-215

Chironomus tentans 10-day Survival and Growth Data

#OrgaLiS_rrrls Pan + Pan +

\& Alive Dead Weigllcd Ashed Pan Wt. (g) | Dried Org. Wt (g) | Ashed Org. Wt. ()
L 141y g [I1RT3R i 2589

s | A1 | 9 |/+A23Y7|1.13I18

¢ 110 o |ia |/ 2597 1. 24955

p | L4 L |[BY33] 1 26401

e 119 | o |0 |[2668 |1-280y8

e 1901 | a |/R66/6)) 28041

o | €| Ao {25057 2630H

w Ltol o 1o |17 IHEE R

Hyalella azteca 10-day Survival

Site ID #_LVOL
# Orgarnisms
Rep | Alive | Dead
A 3 2
g |0 ]| ©
c 19 1/
D 10 ] @
e /0] O
o i &
o /] d
w | § 12




Chironomus tentans 10-day Survival and Growth Data

AScl-ETL
Study L.D. # 5010-215

Rep | Alive | Dead |Weighed| Ashed Pan We. (¢) | Dried Org. We. (g) | Ashed Org. Wi. (2)
A 2l 2|8 |LAYH] 129054
o | 10| 9| 10 |1I59/0) 1. 246134
c le { O | o /26060 /'27‘/35
o | 20 (19 30T |128Y53
e || b |43 /265 H| 1-25214
e | 9| | a [ 25975 26953
. /o o /o /2371, 292385
H 5 | 8 25877 /zgezai

MWW

Hyalella azteca 10-day Survival

SieID#_LvO2
# Organisms
Rep Alive Dead
A 141
B 7 3
C 0’ '
p |6 |O
e | ID O
o
s | /0 o
w [0 ©

Foe duturlicd W/M whotoece

Emé-o—‘”%




Chironomus tentans 10-day Survival and Growth Data

# Organisms Pan + Pan +

Rep Alive | Dead |Weighed| Ashed Pan Wt. (g) | Dried Org. Wt. () | Ashed Org. Wt. (g)
L L1l o |10 |f6A5F+]1.28693

s o] ol 10 JAHSEA 1.290%

c 110 lo o R¥BY|1-2819F

o 1o ol ol i.23523

e 19 | 1| TVU265H |1 201200

e 1 10] 9]0 /%/4‘2 1-277s)

e | 1010 e 1I5806 | 12199

W | jol O (D Y2228D | 129099

Hyalella azteca 10-day Survival

Site ID # S1L02
# Organisms
Rep Alive Dead
Ao | G
s |9 |1
c 19 11
» | &1
e | 1010
B
G =)
s le|e

AScl-ETL
Sludy 1.D. # 5010-215




ASCLETL
Study 1.D. # 5010-215

Chironomus tentans 10-day Survival and Growth Data

# Organisms Pan + Pan +

Rep Alive Dead | Weighed| Ashed Pan Wi, (g) | Dried Org. Wt. (g) Ashed Org. Wt. (g)
o L iote | o |AZFOS3| 129768

» || 0| pYBEI7 1ageor

¢ 119] o] ;0| 2622 128261

o 19119 [1.2665]] 123497

e 1101 912829 | 113159

r Al BV.ASTIZ] |-2%s3% L
e 1311 19 /2586 ?ﬁﬂqzq

o ML LT 112505 ) 121
Hyalella azteca 10-day Survival

Site ID#_SLO3
# Organisms _
Reo | Alive | Dead
PO I IR
e | § 1 X
c 110 |0
b 1010
e |0 {0
e |0 |6
« |i0| ©
w |1 (




WBS

ASHED PAN WEIGHT +

ASHED PAN WEIGHT ASHED CT

A [ 25060 J. 2530 ¢
B [ 26553 . 26799
C /20795 - 24034
D 126047 1.246239
E /.25 779 [ 20,625
F /. 25455 [.25F% 2%
G ke I 210694
H /2480 1, 25¢/,0
LVOo1

ASHED PAN WEIGHT

ASHED PAN WEIGHT +
ASHED CT

A [ 25995 . 25800

B [.2673D 1.232035
c ), 2660 | [ 22007

D [ 20 SDF .26 7062
E L4926 124 0§

F [ 25870 j. 2t 21Y

G /0293 23 [+294943
H | 2&0i |. 24325
LV02

ASHED PAN WEIGHT

ASHED PAN WEIGHT +
ASHED CT

A [ 268Y b 1. 2% 269
B 1. 2559, 1. 2541
C /25907 /. 26256
D [. 2598 /- 2580
E £ 26920 1.27383
E /. 292.80 i,z2a+14
G 124 353 /. 25]4\
H [ 260573 l. 2.le 0L
SLO2

ASHED PAN WEIGHT

ASHED PAN WEIGHT +
ASHED CT

Al 200D 1026 LH2
B [ 2567 /. 2630%
c /. 24%2) i 26595
D f—2-54% /. 7584/ /26313
E /. 2313 [- 24 799
F [ 26562 1. 23063
G ) 7%082 1.2 Sl 3
H 125698 b 246400
SL03
ASHED PAN WEIGHT +

ASHED PAN WEIGHT  ASHED CT
A 125967 [ 2 LegqoO
B L2462 F 1.2 5
C 125634 1.265i9
D (25359 - 2L 21Y
E [ 2654 i. 27607
F 1.253%Y {. 26 FS
G 1.25069Y V2l Y
H [.254%5 i-2621L
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ASci Corporation

= :
A ' . Environmental Testing Laboratory
— . e Submitted to ECT - 4/04
aR  wE S . _oo ASci-ETL Study ID #5010-215

APPENDIX C

Statistical Analyses
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Title: ECT Hyalella Survival
File: ECTHA Transform: ARC SINE (SQUARE ROOT(Y))

Shapiro - Wilk's Test for Normality

D = 0.5212

W = 0.8433

Critical W = 0.9190 (alpha = 0.01 , N = 40)
W = 0.9400 (alpha = 0.05 , N = 40)

Data FAIL normality test (alpha = 0.01). Try another transformation.

Warning - The first three homogeneity tests are sensitive to non-normality
and should not be performed with this data as is.
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Title: ECT Hyalella Survival
File: ECTHA Transform: ARC SINE (SQUARE ROOT(Y))

Levene's Test for Hombgeneity of Variance

ANOVA Table

SOURCE DF Ss MS F

" Between . 0.0252 0.0063 0.6313
Within (Error) 35 ' 0.3498 0.0100

 rotal 9 0.37%0

Critical F .9082 (alpha

3 4,35)
2.6415 (alpha

4,35)

nn
o
o
(63
0,
h

Since F < Critical F FAIL TO REJECT Ho: All equal (alpha = 0.01)
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ECT Hyalella Survival

ECTHA Transform: ARC SINE (SQUARE ROOT (Y))
Steel's Many-One Rank Test - Ho: Control<Treatment
TRANSFORMED RANK CRIT. SIG
IDENTIFICATION MEAN SUM VALUE DF 0.05
West Bearskin 1.3713
Lv-01 1.3154 62.00 47.00 8.00
LvV-02 1.2983 59.00 47.00 8.00
SL-02 1.3128 59.00 47.00 8.00
SL-03 1.3332 63.00 47.00 8.00

Critical values are 1 tailed (k =4 )
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Title: ECT Chironomus Survival
File: ECTCT Transform: ARC SINE (SQUARE ROOT(Y))

Shapiro - Wilk's Test for Normality

D = 0.6925

W = 0.8704

Critical W = 0.9190 (alpha = 0.01 , N = 40)
W = 0.9400 (alpha = 0.05 , N = 40)

Data FAIL normality test (alpha = 0.01). Try another transformation.

Warning - The first three homogeneity tests are sensitive to non-normality
and should not be performed with this data as is.
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Title:

ECT Chironomus Survival

File: ECTCT Transform: ARC SINE (SQUARE ROOT (Y))
Levene's Test for Hombgeneity of Variance
ANOVA Table

SOURCE DF SS MS F
 Between s 0.0822 0.0206 1.8628

Within (BError) 35 0.3863 0.0110
 Total 9 0.a686
T (pevalue = 0.1390)

Critical F = 3.9082 (alpha = 0.01, df = 4,35)

= 2.6415 (alpha = 0.05, df = 4,35)
Since F < Critical F FAIL TO REJECT Ho: All equal (alpha = 0.01)
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Title: ECT Chironomus Survival

File: ECTCT Transform: ARC SINE (SQUARE ROOT(Y))
Steel's Many-One Rank Test - Ho: Control<Treatment
TRANSFORMED RANK CRIT. SIG

GROUP IDENTIFICATION MEAN SUM VALUE DF 0.05

1 West Bearskin 1.3713

2 Lv-01 1.2471 54.00 47.00 8.00

3 Lv-02 1.2345 54.00 47.00 8.00

4 SL-02 1.3916 72.00 47.00 8.00

5 SL-03 1.2924 55.00 47.00 8.00
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ASci Corporation

Environmental Testing Laboratory
Submitted to ECT ~ 4/04
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APPENDIX D

Post-Carbon Water Analysis




Pace Analytical Services, Inc.
170Q Elm Street, Suite 200
Minneapolis, MN 55414

Phone: 612.607.1700
Fax: 612.607.6444

ace Analytical®

www.pacelabs.com

A

Lab Project Number: 1080640
Client Project ID: QA/QC #098

Lab Sample No: 105048185
Client Sample ID: MILLIPORE

Project Sample Number: 1080640-001

Matrix: Water

Date Collected: 11/03/03 11:00
Date Received: 11/04/03 10:00

Parameters Results Units  Report Limit Analyzed By CAS No. Qual_ Reglmt
Metals
Metals, Trace ICP Prep/Method: EPA 3010 / EPA 6010
Arsenic ND ug/1 10.0 11/13/03 17:54 VAF 7440-38-2
Barium ND ug/1 10.0 11/13/03 17:54 VAF 7440-39-3
Cadmium ND ug/1 1.00 11/13/03 17:54 VAF 7440-43-9
Chromium ND ug/1 10.0 11/13/03 17:54 VAF 7440-47-3
Lead ND ug/1 3.00 11/13/03 17:54 VAF 7439-92-1
Selenium ND ug/1 15.0 11/13/03 17:54 VAF 7782-49-2
Silver ND ug/1 10.0 11/13/03 17:54 VAF 7440-22-4
Date Digested 11/04/03 11/04/03
Mercury, CVAAS Method: EPA 7470
Mercury ND ug/1 0.200 11/17/03 TEM 7439-97-6
Wet Chemistry
Total Suspended Solids Method: EPA 160.2
Total Suspended Solids ND mg/1 10.0 11/07/03 JoL
Cyanide, Total, Water Method: EPA 335.2
Cyanide ND wg/1 0.0100 11/18/03 AGBM 57-12-5 1
Fluoride, Soluble Method: EPA 340.2
Fluoride ND mg/1 0.100 11/05/03 LSB 16984-48-8
Total Organic Carbon Method: EPA 415.1 .
Total Organic Carbon ND mg/1 1.0 11/18/03 VAF 7440-44-0
GC Semivolatiles
Organochlorine Pesticides Prep/Method: EPA 3510 / EPA 8081
alpha-BHC ND ug/1 0.052 11/12/03 06:29 YUl 319-84-6
beta-BHC ND ug/1 0.052 11/12/03 06:29 YUl 319-85-7
delta-BHC ND ug/1 0.052 11/12/03 06:29 YUl 319-86-8
gamma-BHC (Lindane) ND ug/1 0.052 11/12/03 06:29 YUl 58-89-9
Heptachlor ND ug/1 0.052 11/12/03 06:29 YUl 76-44-8
Aldrin ND ug/1 0.052 11/12/03 06:29 YUl 309-00-2
Heptachlor epoxide ND ug/1 0.052 11/12/03 06:29 YUl 1024-57-3
Endosulfan I ND ug/1 0.052 11/12/03 06:29 YU1 959-98-8
Dieldrin ND ug/1 0.10 11/12/03 06:29 YUl 60-57-1
4.4'-DDE ND ug/1 0.10 11/12/03 06:29 YU1 72-55-9
Date: 11/19/03 Page: 1 of 15

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.
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2ace Analytical®

www.pacelahs.com

Lab Project Number: 1080640

Pace Analytical Services, Ing.
170Q Elm Street, Suite 200
Minneapolis, MN 55414

Phone: 612.607.1700
Fax: 612.607.6444

Client Project ID: QA/QC #098

Lab Sample No: 105048185
Client Sample ID: MILLIPORE

Project Sample Number: 1080640-001

Matrix: Water

Date Collected: 11/03/03 11:00
Date Received: 11/04/03 10:00

Parameters Results Units Report Limit Analyzed By _ CAS No. Qual  Reglmt
Endrin ND ug/1 0.10 11/12/03 06:29 YUl 72-20-8
Endosulfan II ND ug/1 0.10 11/12/03 06:29 YUl 33213-65-9
4,4'-0DD ND ug/1 0.10 11/12/03 06:29 YUl 72-54-8
Endosulfan sulfate ND ug/1 0.10 11/12/03 06:29 YUl 1031-07-8
4,4'-DDT ND ug/1 0.10 11/12/03 06:29 YUl 50-29-3
Methoxychlor ND ug/1 0.52 11/12/03 06:29 YU1 72-43-5
Endrin ketone ND ug/1 0.10 11/12/03 06:29 YU1 53494-70-5
Endrin aldehyde ND ug/1 0.10 11/12/03 06:29 YUl 7421-93-4
Chlordane (Technical) ND ug/1 2.1 11/12/03 06:29 YUl 57-74-9
Toxaphene ND ug/1 5.2 11/12/03 06:29 YUl 8001-35-2
gamma-Chlordane ND ug/1 0.052 11/12/03 06:29 YUl 5103-74-2
alpha-Chlordane ND ug/1 0.052 11/12/03 06:29 YUT 5103-71-9
Decachlorobiphenyl (S) 90 X 11/12/03 06:29 YUl 2051-24-3
Tetrachloro-m-xylene (S) 89 X 11/12/03 06:29 YUl 877-09-8
Date Extracted 11/06/03 11/06/03
Date: 11/19/03 Page: 2 of 15

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.
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Pace Analytical Services, Inc.
1 700_ Elm Street, Suite 200
Minneapolis, MN 55414

Phone: 612.607.1700
Fax: 612.607.6444

ace Analytical

www.pacelabs.com

A

Lab Project Number: 1080640
Client Project ID: QA/QC #098

Lab Sample No: 105048193
Client Sample ID: POST-CARBON

Project Sample Number: 1080640-002
Matrix: Water

Date Collected: 11/03/03 11:00
Date Received: 11/04/03 10:00

Parameters Results Units Report Limit Analyzed By CAS No. Qual_ Reglmt
Metals '
Metals, Trace ICP Prep/Method: EPA 3010 / EPA 6010
Arsenic ND ug/1 10.0 11/13/03 18:00 VAF 7440-38-2
Barium ND ug/1 10.0 11/13/03 18:00 VAF 7440-39-3
Cadmium ND ug/1 1.00 11/13/03 18:00 VAF 7440-43-9
Chromium ND ug/1 10.0 11/13/03 18:00 VAF 7440-47-3
Lead ND ug/1 3.00 11/13/03 18:00 VAF 7439-92-1
Selenium ND ug/1 15.0 11/13/03 18:00 VAF 7782-49-2
Silver ND ug/1 10.0 11/13/03 18:00 VAF 7440-22-4
Date Digested 11/04/03 11/04/03
Mercury, CVAAS Method: EPA 7470
Mercury ND ug/1 0.200 11/17/03 TEM 7439-97-6
Wet Chemistry
Total Suspended Solids Method: EPA 160.2
Total Suspended Solids ND mg/1 10.0 11/07/03 JDL
Cyanide, Total, Water Method: EPA 335.2
Cyanide ND mg/1 0.0100 11/18/03 AGBM 57-12-5 1
Fluoride, Soluble Method: EPA 340.2
Fluoride - 1.08 mg/1 0.100 11/05/03 LSB 16984-48-8
Total Organic Carbon Method: EPA 415.1
Total Organic Carbon ND mg/1 1.0 11/18/03 VAF  7440-44-0
GC Semivolatiles
Organochlorine Pesticides Prep/Method: EPA 3510 / EPA 8081
alpha-BHC ND ug/1 0.052 11/12/03 06:54 YUl 319-84-6
beta-BHC ND ug/1 0.052 11/12/03 06:54 YUl 319-85-7
delta-BHC ND ug/1 0.052 11/12/03 06:54 YUl 319-86-8
gamma-BHC (Lindane) ND ug/1 0.052 11/12/03 06:54 YUl 58-89-9
Heptachlor ND ug/1 0.052 11/12/03 06:54 YUl 76-44-8
Aldrin ND ug/1 0.052 11/12/03 06:54 YUl 309-00-2
Heptachlor epoxide ND ug/1 0.052 11/12/03 06:54 YU1 1024-57-3
Endosulfan I ND ug/1 0.052 11/12/03 06:54 YU1 959-98-8
. Dieldrin ND ug/1 0.10 11/12/03 06:54 YUl 60-57-1
4,4’ -DDE ND ug/1 0.10 11/12/03 06:54 YU1 72-55-9

Date: 11/19/03

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.
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Pace Analytical Services, Inc,
1700 Elm Street, Suite 200

dace A na /ylL i(,‘a / ® | Minneapolis, MN 55414

Phone: 612.607.
www.pacelabs.com Fax: 612. 60;. 61)‘;23

A

Lab Project Number: 1080640
Client Project ID: QA/QC #098

Lab Sample No: 105048193 Project Sample Number: 1080640-002 Date Collected: 11/03/03 11:00
Client Sample ID: POST-CARBON Matrix: Water Date Received: 11/04/03 10:00
Parameters Results Units  Report Limit Analyzed By CAS No. Qual_ Reglmt

Endrin ND ug/1 0.10 11/12/03 06:54 YUl 72-20-8

Endosulfan II ND ug/1 0.10 11/12/03 06:54 YU1 33213-65-9

4,4'-DDD ' ND ug/1 0.10 11/12/03 06:54 YU1 72-54-8

Endosulfan sulfate ND ug/1 0.10 11/12/03 06:54 YUl 1031-07-8

4,4'-DDT : ND ug/1 0.10 11/12/03 06:54 YUl 50-29-3

Methoxychlor ND ug/1 0.52 11/12/03 06:54 YUl 72-43-5

Endrin ketone ND ug/1 0.10 11/12/03 06:54 YUl 53494-70-5

Endrin aldehyde ND ug/1 0.10 11/12/03 06:54 YUl 7421-93-4

Chlordane (Technical) ND ug/1 2.1 11/12/03 06:54 YU1 57-74-9

Toxaphene ND ug/1 5.2 11/12/03 06:54 YU1 8001-35-2

gamma-Chlordane ND ug/1 0.052 11/12/03 06:54 YUl 5103-74-2

alpha-Chlordane ND ug/1 0.052 11/12/03 06:54 YUl 5103-71-9

Decachlorobiphenyl (S) 90 X 11/12/03 06:54 YU1 2051-24-3
~ Tetrachloro-m-xylene (S) 86 X 11/12/03 06:54 YUl 877-09-8

Date Extracted 11/06/03 11/06/03

Date: 11/19/03 Page: 4 of 15

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.
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Pace Analytical Services, Inc.
1700 Elm Street, Suite 200

a C e A na lyt ica I ® Minneapolis, MN 55414

Phone: 612.607.1700

www.pacelabs.com Fax:
' Lab Project Number: 1080640 ax: 612.607.6444

Client Project ID: QA/QC #098

PARAMETER FOOTNOTES

ND Not detected at or above adjusted reporting ]imit
NC Not Calculable
J Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit

MDL  Adjusted Method Detection Limit
S) Surrogate
[1] This sample was prepared within hold time, 11/14.

Date: 11/19/03 Page: 5 of 15

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.
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ace Analytical

www.pacelabs.com

7

Pace Analytical Services, Inc.
1 700 Elm Street, Suite 200
Minneapolis, MN 55414

Phone: 612.607.1700
Fax: 612.607.6444

®

QUALITY CONTROL DATA

Lab Project Number: 1080640
Client Project ID: QA/QC #098

QC Batch: 99606
QC Batch Method: EPA 3510

Analysis Method: EPA 8081
Analysis Description: Organochlorine Pesticides

Associated Lab Samples: 105048185 105048193
METHOD BLANK: 105059216
Associated Lab Samples: 105048185 105048193
Blank Reporting

Parameter Units Result Limit Footnotes
alpha-BHC ug/1 ND 0.050
beta-BHC ug/1 ND 0.050
delta-BHC ug/1 ND 0.050
gamma-BHC (Lindane) ug/1 ND 0.050
Heptachlor ug/1 ND 0.050
Aldrin ug/1 ND 0.050
Heptachlor epoxide ug/1 ND 0.050
Endosulfan I - ug/1 ND 0.050
Dieldrin ug/1 ND 0.10
4,4'-DDE ug/1 ND 0.10
Endrin ug/1 ND 0.10
Endosulfan I1 ug/1 ND 0.10
4,4'-DDD ug/1 ND 0.10
Endosulfan sulfate ug/1 ND 0.10
4,4’ -DDT ug/1 ND 0.10
Methoxychlor ug/1 ND 0.50
Endrin ketone ug/1 ND 0.10
Endrin aldehyde ug/1 ND 0.10
Chlordane (Technical) ug/1 ND 2.0
Toxaphene ug/1 ND 5.0
gamma-Chlordane ug/1 ND 0.050
alpha-Chlordane ug/1 ND 0.050
Decachlorobiphenyl (S) ¥ 63
Tetrachloro-m-xylene (S) 1 73
LABORATORY CONTROL SAMPLE: 105059224

Spike LCS LCS
Parameter Units Conc. Result X Rec Footnotes
alpha-BHC ug/1 1.500 1.465 98

Date: 11/19/03
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Lab Project Number: 1080640
Client Project ID: QA/QC #098

LABORATORY CONTROL SAMPLE: 105059224

Spike LCS LCS
Parameter Units Conc. Result ¥ Rec Footnotes
beta-BHC ug/1 1.500 1.353 90
delta-BHC ug/1 1.500 1.042 70
gamma-BHC (Lindane) ug/1 1.500 1.482 99
Heptachlor ug/1 1.500 1.413 94
Aldrin ug/1 1.500 1.379 92
Heptachlor epoxide ug/1 1.500 1.395 93
Endosulfan I ug/1 1.500 1.407 94
Dieldrin ug/1 1.500 1.487 99
4,4 -DDE ug/1 1.500 1.456 97
Endrin ug/1 1.500 1.543 103
Endosulfan II ug/1 1.500 1.385 92
4,4'-DDD ug/1 1.500 1.498 100
Endosulfan sulfate ug/1 1.500 1.342 90
4,4'-DOT ug/1 1.500 1.471 98
Methoxychlor ug/1 1.500 1.665 111
Endrin ketone ug/1 1.500 1.441 96
Endrin aldehyde ug/ 1.500 1.560 104
gamma-Chlordane ug/1 1.500 1.407 94
alpha-Chlordane ug/1 1.500 1.414 94
Decachlorobiphenyl (S) 88
Tetrachloro-m-xylene (S) 90
Date: 11/15/03 . Page: 7 of 15
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Lab Project Number: 1080640
Client Project ID: QA/QC #098

QC Batch: 100092 Analysis Method: EPA 7470
QC Batch Method: EPA 7470 Analysis Description: Mercury, CVAAS
Associated Lab Samples: 105048185 105048193

METHOD BLANK: 105094973

Associated Lab Samples: 105048185 105048193

Blank Reporting
Parameter Units Result Limit Footnotes
Mercury ug/1 ND 0.200

LABORATORY CONTROL SAMPLE: 105094981

Spike LCS LCS
Parameter Units Conc. Result X Rec Footnotes
Mercury ug/1 5.000 4.984 100

MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 105094999 105095004

105048185 Spike MS usD MS  MSD
Parameter Units Result Cong. Result Result % Rec ¥ Rec RPD Footnotes
Mercury ug/1 0.07700  5.000 4.962 4.909 98 97 1

SAMPLE DUPLICATE: 105095012

105048193 pup

Parameter Units Result Result RPD  Footnotes
Mercury ug/1 ND ND NC
"Date: 11/19/03 Page: 8 of 15
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Lab Project Number: 1080640
Client Project ID: QA/QC #098

QC Batch: 99461 Analysis Method: EPA 6010
QC Batch Method: EPA 3010 Analysis Description: Metals, Trace ICP
Associated Lab Samples: 105048185 105048193

METHOD BLANK: 105049175

Associated Lab Samples: 105048185 105048193

Blank Reporting
‘Parameter Units Result Limit Footnotes
Chromium ug/1 ND 10.0
Lead ug/1 ND 3.00

LABORATORY CONTROL SAMPLE: 105049183

Spike LCS LCS
Parameter Units Conc. Result X Rec Footnotes
Arsenic ug/1 1000.00 1039 104
Barium ug/1 1000.00 1011 101
Cadmium ug/1 1000.00 1028 103
Chromium ug/1 1000.00 1037 104
Lead ug/1 1000.00 1021 102
Selenium ug/1 1000.00 1079 108

Silver ug/1 1000.00 1045 105

MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 105049191 105049209

105040281 Spike MS MSD MS  MSD
Parameter Units Result Conc. Result Result X Rec ¥_Rec RPD Footnotes
Arsenic ug/1 0 1000.00 1101 1134 10 113 3
Barium ug/1 60.83 1000.00 1078 1093 102 103 1
Cadmium ug/1 0.08998 1000.00 1026 1042 103 104 1
Chromium ug/1 0 1000.00 1035 1050 104 105 1
Lead ug/1 0 1000.00  968.6 982.5 97 98 1
Selenium ug/1 10.01 1000.60 1107 1102 110 109 0
Silver ug/1 2.321 1000.00 1099 1119 110 112 2
Date: 11/19/03 Page: 9 of 15
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Pace Analytical Services, Inc.
1700 Elm Street, Suite 200

dce A na /yf ica / ® Minneapolis, MN 55414

— www.pacelabs.com QUALITY CONTROL DATA Phone: 612.607.1700

Fax: 612.607.6444

Lab Project Number: 1080640
Client Project ID: QA/QC #098

SAMPLE DUPLICATE: 105049217

105040331 oupP
Parameter Units Result Result RPD  Footnotes
Chromium ug/1 52.70 52.60 0
Lead ug/1 96.00 99.70 4
Date: 11/19/03 . Page: 10 of 15
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Pace Analytical Services, Ing.
1700 Elm Street, Suite 200
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www.pacelabs.com QUALITY CONTROL DATA Phone: o12.60r.1700

Lab Project Number: 1080640
Client Project ID: QA/QC #098

QC Batch: 99405 Analysis Method: EPA 340.2
QC Batch Method: EPA 340.2 Analysis Description: Fluoride, Soluble
Associated Lab Samples: 105048185 105048193

METHOD BLANK: 105045405

Associated Lab Samples: 105048185 105048193

Blank Reporting
Parameter Units Result Limit Footnotes
Fluoride mg/1 ND 0.100

_LABORATORY CONTROL SAMPLE & LCSD: 105045413 105045421

Spike LCS LCSD LCS LCSD
Parameter Units Conc. Result Result %¥ Rec X Rec RPD Footnotes
Fluoride mg/1 1.000 0.9560 0.9630 96 96 1
MATRIX SPIKE: 105045447
105043939 Spike MS MS
Parameter Units Result Conc. Result % Rec Footnotes
Fluoride mg/1 1.140 10.00 9.630 85 ’

SAMPLE DUPLICATE: 105045439

105043905 bup

Parameter Units Result Result RPD  Footnotes
Fluoride mg/1 ND ND NC
Date: 11/19/03 Page: 11 of 15

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.

Page _&Z’ﬂ_\_of _gé




Pace Analytical Service&, Inc.
1700 Elm Street, Suite 200

ace A na M ica l ° Minneapolis, MN 55414

www.pacelabs.com QUALITY CONTROL DATA Ph';gi: gg gg; ZZZ

z.

Lab Project Number: 1080640
Client Project ID: QA/QC #098

QC Batch: 99638 Analysis Method: EPA 160.2
QC Batch Method: EPA 160.2 Analysis Description: Total Suspended Solids
Associated Lab Samples: 105048185 105048193

METHOD BLANK: 105063358

Associated Lab Samples: 105048185 105048193

Blank Reporting
Parameter Units Result Limit Footnotes
Total Suspended Solids mg/1 ND 10.0

LABORATORY CONTROL SAMPLE: 105063366

Spike LCS LCS
Parameter Units Conc. Result ¥ Rec Footnotes
Total Suspended Solids mg/1 100.00 95.00 95

SAMPLE DUPLICATE: 105063374

105037873 DuP
Parameter Units Result Result RPD  Footnotes
Total Suspended Solids mg/1 ND ND NC

SAMPLE DUPLICATE: 105063689

105045777 DupP

Parameter & Units Result Result RPD  Footnotes
Total Suspended Solids mg/1 ND ND NC
Date: 11/19/03 Page: 12 of 15
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www.pacelabs.com

Pace Analytical Services, Inc.

QUALITY CONTROL DATA

Lab Project Number: 1080640
Client Project ID: QA/QC #098

1700 Elm Street, Suite 200
Minneapolis, MN 55414

Phone: 612.607.1700
Fax: 612.607.6444

QC Batch: 99872
QC Batch Method: EPA 335.2
Associated Lab Samples: 105048185

Analysis Method: EPA 335.2
Analysis Description: Cyanide, Total, Water
105048193

METHOD BLANK: 105079099

Associated Lab Samples: 105048185 105048193
Blank Reporting

Parameter Units Result Limit Footnotes
Cyanide mg/1 ND 0.0100
LABORATORY CONTROL SAMPLE: 105079107

Spike LCS - LCS
Parameter Units Conc. Result % Rec Footnotes
Cyanide mg/1 0.0800 0.0818 102

MATRIX SPIKE: 105079131

105069108 Spike MS MS

Parameter Units Result Conc. Result _ %_Rec Footnotes
Cyanide mg/1 0.2458 0.0800 0.2958 62 1
SAMPLE DUPLICATE: 105079115

105047997 pup
Parameter Units Result Result RPD  Footnotes
Cyanide mg/1 0.02690 ND NC 2,3
SAMPLE DUPLICATE: 105079123

105052211 pup
Parameter Units Result Result RPD  Footnotes
Cyanide mg/1 ND ND NC

Date: 11/19/03
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Pace Analytical Services, Ine
1700 Elm Street, Suite 200

. CeAnaMlca l ® Minneapolis, MN 55414

www. pacelabs.com QUALITY CONTROL DATA e ataar.1700

A

Lab Project Number: 1080640
Client Project ID: QA/QC #098

QC Batch: 99683 Analysis Method: EPA 415.1
QC Batch Method: SM 5310C Analysis Description: Total Organic Carbon
Associated Lab Samples: 105048185 105048193

METHOD BLANK: 105070759

Associated Lab Samples: 105048185 105048193

Blank Reporting
Parameter Units Result Limit Footnotes
Total Organic Carbon mg/1 ND 1.0

LABORATORY CONTROL SAMPLE & LCSD: 105070767 105070775

Spike LCS LCSD LCS LCSD
Parameter Units Conc. Result Resuilt X Rec % Rec RPD Footnotes
Total Organic Carbon mg/1 5.000 4,997 4.504 100 90 10

MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 105105639 105105647

105052682 Spike MS MSD Ms MSD
Parameter Units Result Conc. Result Result % Rec ¥ Rec RPD Footnotes
Total Organic Carbon mg/1 0.9503 2.000 2.835 2.870 94 96 1

SAMPLE DUPLICATE: 105070809

105048185 bup

Parameter Units Result Result RPD  Footnotes
Total Organic Carbon mg/1 ND ND NC
Date: 11/19/03 Page: 14 of 15
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Pace Analytical Services, Ing.
1700 Elm Street, Suite 200

. a c e A n a MIC a l @ Minneapolis, MN 55414

Phone: 612.607.1700

www.pacelabs.com Fax:
' tab Project Number: 1080640 ax: 612.607.6444

Client Project ID: QA/QC #098

QUALTTY CONTROL DATA PARAMETER FOOTNOTES

Consistent with EPA guidelines, unrounded concentrations are displayed and have been used to calculate ¥ Rec and RPD values.

LCS(D) Laboratory Control Sample (Duplicate)
MS(D)  Matrix Spike (Duplicate)
pup Sample Duplicate
ND Not detected at or above adjusted reporting limit
NC Not Calculable
J ~ Estimated concentration above the adjusted wethod detection 1limit and below the adjusted reporting limit
MDL Adjusted Method Detection Limit
RPD Relative Percent Difference
S) Surrogate
[1] The spike recovery was outside of acceptance limits.
[2] Duplicate analysis is not within control Timits.
[3] This sample was prepared within hold time, 11/14.
\
Date: 11/19/03 ' Page: 15 of 15
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Oakland County Lakes sediment field notes

12/13/03

Sylvan Lake

Onsite at 8:15am MMM, AD, JE

30°, sunny, calm, no wind

Ice conditions: couldn’t use public boat launch, ice 1.5-2 inches thick. Used launch site
@ Park. Overall ice thickness approximately .5-1.5 inches thick

SL01 3.6-foot water depth

-1 11:00 head valve at top of sediment

-2 11:32 head valve at top of sediment

-3 11:45 4ft into sediment

-4 12:10 top of liner to water level...approx. 1.4 ft into sediment
11:10 7 ponar grabs to fill bucket

SL02 2.5 foot water depth

-1 12:35 18 inches into sediment

-2 12:37 24 inches into sediment

-3 12:45 24 inches into sediment
12:50 9 ponar grabs to fill bucket

SL03 2.5 foot water depth
13:30 5 ponar grabs to fill bucket

-1 13:40 20 inches into sediment

-2 13:50 24 inches into sediment

-3 13:55 24 inches into sediment

12/15/03

Loon Lake

Onsite at 8:30am MMM, JE, JFK
Ice conditions: Boat ramp had 1-1.5 inches of ice, but broke through using poles.
Majority of lake was open water. 10-15 feet along the shoreline was frozen.

LLO1 2.5-foot water depth

-1 10:00
-2 10:03
-3 10:05
-4 10:08
10:15 4 ponar grabs to fill bucket

Lake St. Clair Monitoring Project
Inland Lake Sediment Final Report



LL02 2.5-foot water depth

-1 10:30
-2 10:32
-3 10:37
-4 10:42
10:50 10 ponar grabs to fill bucket
LL03 2.5-foot water depth
-1 11:07
-2 11:10
-3 11:15
-4 11:20
11:25 6 ponar grabs to fill bucket
12/22/03
Lake Orion

Onsite at 12:00pm MMM, JE, JFK

40° overcast, wind approx. 8mph

Ice conditions: DNR boat launch was iced over; used village ramp located at the end of
Lake Drive. Main portion of the lake was open water, but the bays/coves were ice 2-6
inches thick.

No GPS in field, marked locations on field map.

LO01 water too deep @ outlet due to dam, taken NE of outlet, 15’ offshore
-1 13:45

-2 13:50
-3 13:53
13:58 5 ponar grabs to fill bucket

LO02 taken on south side of inlet cove due to ice and water depth
-1 14:40

-2 14:42
-3 14:50
14:55 6 ponar grabs to fill bucket

LO03 taken on north side of inlet cove due to ice and water depth
-1 15:22

-2 15:40
-3 15:45
-4 16:00
16:15 9 ponar grabs to fill bucket

Lake St. Clair Monitoring Project
Inland Lake Sediment Final Report



01/22/04

Lakeville Lake

Onsite at 10:00am JFK, JE

10 - 20°F partly cloudy, windy

Ice conditions: Lakeville Lake was completely covered with ice; therefore, an airboat
was used during the study. No GPS in field, marked locations on field map.

LV01 taken on south side of lake in outlet cove

-1 12:35
-2 12:39
-3 12:43
12:48 7 ponar grabs to fill bucket
LV02 taken on north side of lake northern section of inlet cove
-1 13:30
-2 13:33
-3 13:35
-4 13:38
13:41 5 ponar grabs to fill bucket
LV03 taken south of LVO2 in inlet cove
-1 13:47
-2 13:50
-3 13:54
-4 13:59
14:02 6 ponar grabs to fill bucket

Lake St. Clair Monitoring Project
Inland Lake Sediment Final Report



Field notes taken during sample compositing.

B

SitelD | Time Recovery (in) | Depth (in) | Description
SLO1-1 11:00 37 0-16 Dark grey med sand w/shells
16 — 37 Lt grey silt
SLO1-2 11:32 46 0-27 Dark gray med sand
27 — 46 Med grey silt w/sand
SL01-3 11:45 35 0-15 Dark brown/grey med sand
15 -35 Med grey silt
SLO1-4 12:10 15 0-15 Brown med sand
SL02-1 12:35 14 0-14 Dark brown to grey med
SL02-2 12:37 21 0-21 sand w/silt and occasional
SL02-3 12:45 15 0-15 gravel
SLO3-1 13:40 24 0—-24 Dark brown to grey med/fine
SL03-2 13:50 27 0-27 sand
SL03-3 13:55 29 0-29
LLO1-1 3 0-3 50% Peat, w/ 50% black silt
LLO1-2 19 0-19
LLO1-3 19 0-19
LLO1-4 16 0-16
LLO2-1 10:30 18 0-18 50% Peat, w/ 50% black silt
LLO2-2 10:32 17 0-17
LLO2-3 10:37 17 0-17
LL02-4 10:42 15 0-15
LLO3-1 11:07 15 0-15 50% Peat, w/ 50% black silt
LLO3-2 11:10 14 0-14
LLO3-3 11:15 19 0-19
LLO3-4 11:20 18 0—-18
LOO01-1 13:45 16 0-7 Dark gray silty sand — fine to
coarse grains — some shells
& occasional (trace) slate or
shale
7-11 Silty fine sand — shells
(some) Dark gray olive
11-16 Lt gray silty fine to med sand
LO0O1-2 |13:50 9 0-7 Dark gray silty sand — fine to
coarse — trace shells
7-9 Silty fine sand — trace shells
dark gray olive
LO01-3 | 13:53 20 0-7 Dark gray silty sand — fine to
coarse trace shells — trace
gravel — ¥2” diameter
7-12 Silty fine sand — dark gray
olive — trace shells
12 -20 Lt gray silty sand fine to med.

Lake St. Clair Monitoring Project
Inland Lake Sediment Final Report



LO02-1 | 14:40 6 0-6 Dark gray fine to coarse
sand — occasional gravel
LO02-2 | 14:43 12 0-6 Dark gray fine to coarse
sand
6—-10 Fine to medium sand — dark
gray
10-12 Gray silty clay
LO02-3 | 14:50 13 0-2 Dark gray silty fine to coarse
sand
2—-13 Dark gray silty clay
LO03-1 15:22 <3 N/A Sample discarded
LO03-2 | 15:40 4 0-4 Dark gray silty sand — fine to
coarse — trace gravel/shells
LO03-3 | 15:45 13 0-3 Dark gray silty sand fine to
coarse — trace gravel/shells
3-13 Brown clay with fine/med
sand
LO03-4 | 15:55 12 0-4 Dark gray silty sand fine to
coarse — trace gravel/shells
4-12 Brown clay with fines
LVO1-1 5 -5 Fine to coarse sand — black
— shells/leaf debris/roots
LV01-2 12 0-12 Fine to coarse sand — trace
LV01-3 14 0-14 gravel, leaf debris/roots —
lower 4” black, upper 8”
green/brown
LV02-1 20 0-20 Green/brown mucky
LV02-2 14 0-14 sediment with plant debris —
LV02-3 16 0-16 peat & shells
LV03-1 16 0-16 Green/brown mucky
LV03-2 12 0—-12 sediment with plant debris —
LV03-3 15 0-15 peat & shells
LV03-4 18 0—-18

Lake St. Clair Monitoring Project
Inland Lake Sediment Final Report




